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DISTUEBANCE  OF    THE    Al^'ENTION    DURING   SIM- 
PLE ME^'TAL  PROCESSES. 


Br  Kdgar  James  Swift. 

The  purpose  of  the  present  investigation  was  to  t-est  the 
accuracy  of  earlier  experimente  and  to  throw  new  light  on 
some  aspects  of  the  subjwt.  The  experiments  were  made  in 
the  laboratory  of  Professor  Ebbinghaus,  in  Berlin,  beginning 
in  May,  1890,  and  extending  to  February^  1891.  The  labora 
tory  consists  of  a  single  room ;  this  made  it  impossible  for 
the  reactor  and  the  one  who  conducted  the  experiments  to  be 
separated.  There  was  no  conversation,  however,  during  the 
progress  of  the  experiments,  except  as  the  reactor  said 
"worthless"  when  some  abnormal  conditions  made  the 
value  of  a  certain  reaction  doubtful.  The  work  was  carried 
on  late  in  the  afternoon  and  in  the  evening,  when  the  sur- 
roundings were  quiet.  A  signal  always  preceded  the  excita- 
tion by  about  three  fourths  of  a  second. 

A  Hipp  chronoscope  of  the  new  pattern  was  used.  Its  ac- 
curacy was  tested  regularly.  The  description  is  given  in 
Wundt's  Psychologic.*  The  reactor  was  George  A.  Coe, 
Ph.  D.,  an  American,  who  kindly  lent  his  assistance  to  my 
investigations^  and  to  whom  I  am  indebted  for  many  valuable 
suggestions. 

Tlie  sound  which  served  as  the  excitation  for  the  simple 
muscular  reactions  was  caused  by  the  striking  together  of  two 
weights.  Each  weight  was  connected  with  the  circuit  in  such 
a  way  that  when  tliey  touched  one  another  the  circuit  was 
dosed.  This  sound  called  for  a  response  with  the  first 
finger-  The  striking  together  of  the  same  weights  gave  one 
of  the  sounds  when  a  choice  between  two  movements  was  to 
be  made.  The  first  and  second  fingers  of  the  right  hand 
were  used  in  reacting.  The  key- board  consisted  of  five  keys 
connected  in  the  usual  way.     The  sound  of  the  weights  was 
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responded  to  with  the  first  finger,  by  the  pressure  of  which, 
upon  the  key^  the  current  was  broken  and  the  chrouoseope 
stopped. 

The  other  sound  was  produced  by  the  dropping  of  a  ball 
from  the  arms  of  a  Hipp  fall  apparatus.'  The  moment  the 
ball  reached  the  board  l>elow  the  electrical  current  was  closed 
and  the  chronoscope  started.  The  muscles  of  the  arm  and 
hand  were  tense,  ready  for  action,  and  the  attention  closely 
concentrated  on  the  movement  to  be  made.  As  soon  as  pos- 
•  eible  after  hearing  the  sound,  the  reactor  would  break  the 
current  by  pressing  a  key. 

The  preliminary  experiments  suggested  other  questions, 
which  stood  in  such  close  relation  t<o  the  ones  at  issue  that  their 
investigation  seemed  desirable.  It  has  been  thought  best  to 
first  introduce  some  of  these  experiments,  which  really  came 
later  in  the  series,  as  in  many  cases  they  have  a  bearing  on 
the  others. 

For  some  time  I  have  been  convinced  that  it  is  a  wrong 
method  to  take  reactions  of  one  or  possibly  two  kinds,  on 
certain  days,  and  finish  those  of  one  sort  befon^  beginning  the 
others.  Reactions  whose  results  are  to  be  placed  in  imme- 
diate comparison  with  one  another  shonld  be  tAken  on  tlie 
same  days,  and  the  order  of  succession  of  the  different  kinds 
should  be  changed  from  day  to  day,  so  that  the  disturbing 
infiueuces  of  weariness,  practice,  and  other  less  easily  con- 
trolled conditions,  may,  so  far  as  possible,  be  eliminated  or 
equalized. 

In  some  of  the  earlier  experiments  which  I  made,  in  which 
a  cJioice  between  two  movements  was'  necessary,  the  reactors 
said  that  they  found  themselves  at  times  involuntarily 
**gueasing"  which  of  the  two  sounds  would  come  next,  and 
they  thought  that  the  reaction  followed  much  more  quickly 
sometimes,  on  account  of  their  correct  conjecture.  J.  "V. 
Kries*  has  already  called  attention  to  the  fact  that  a  reaction 
will  follow  more  or  less  quickly  according  as  a  presentation 
of  the  movement  to  be  carried  out  is  alre^idy  in  the  mind  or 
not.  In  order  that  this  might  be  tested,  two  series  of  experi- 
ments were  made,  which  I  will  call  the  **  chance"  and  ■*  non- 
chance"  series.  In  the  *' chance"  series  the  succession 
of  the  two  sounds  which  served  as  excitations,  and  to  each  of 
which  a  particular  movement  responded,  was  previously  de- 
termined by  tossing  of  a  copper  coin.  In  the  '* non-chance" 
series  I  followed  the  dictates  of  my  mind  in  the  sucx-essioa, 
bat  made  every  possible  effort  to  keep  the  order  uncertain. 


'  Wundc*s  PBychologie,  3d  ed.  II.  376. 

■  Vint«ljahm'hritt  fUr  WiaseDachaptUche  Phli.  1S87  11.  4. 
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** non-chance''  method.  Sixteen  averages,  gained  from  a 
varying  nnmber  of  trials,  are  given  in  each  series,  and  in 
nine  of  these  the  **  chance  "  series  is  markedly  longer  than 
the  '*  non-chance.^'  lu  two  cases  the  **chance'*  is  less  than 
the  "  non-chance,"  and  in  five  the  two  are  ho  nearly  eqnal  as 
to  be  cousidei'ed  practically  the  same.  In  three  of  these  the 
excess,  thon^^h  slight,  is  still  in  favor  of  the  ''chance  ^'  series. 
The  average  difference  is  Hrr. 

The  reactor  did  not  know  the  order  of  the  two  series,  but  he 
always  *'felt"  a  difference  in  them.  Each  day  at  the  close 
of  the  evening's  work  he  would  guess  which  had  been  the 
chance  series,  forming  his  opinion  from  the  feeling  of  grejiter 
ease  which  was  associated  with  the  one  or  the  other  series,  and 
almost  without  exception  his  jndgment  was  correct. 

A  doubt,  however,  suggested  itself.  Perhaps  Dr.  Coe's 
knowledge  of  the  problem  to  l>o  solved  unconsciously  in- 
fluenced his  reactions.  That  this  might  be  tested  I  asked  Mr. 
Mulfinger,  also  an  American,  to  react  for  a  few  days.  Mr. 
Mnlfinger  had  gained  experience  in  reacting  during  the 
previous  semester,  but  knew  nothing  whatever  of  the  question 
at  issue  until  all  the  experiments  had  been  completed.  The 
result  of  100  experiments  in  each  series  was  as  follows: 
reaction-time  for  the  chance  series  IflSo,  with  a  mean  variation 
of  2yrt,  and  for  the  non-chance  series  168/t,  with  a  mean  varia- 
tion of  23p.  Mr.  Mulfinger  also  felt  less  dilTicnlty  in  respond- 
ing to  the  '*  non-chiuice  "  series,  though  he  liud  no  knowledge 
whatever  regarding  the  object  of  the  experiments  or  the 
difference  between  the  series. 

The  inference  from  these  experiments  is  clear.  The  mind 
of  the  experimenter  works  according  to  certain  laws  of 
regularity  which  he  cannot  escape.  This  regularity  will  assert 
itself  in  the  way  in  which  he  chooses  between  the  two  stimuli 
and  in  time  may  disclose  itself  to  the  other  mind,  though  the 
latter  is  conscious  of  it  only  through  a  vague  feeling.  Had  I 
not  tried  to  make  the  non-chance  order  perplexing  to  the 
reactor,  the  difference  between  the  two  series  might  have  been 
still  greater,  as  the  mind  would  then  have  been  free  to  follow 
its  inclination. 

In  both  of  the  preceding  cases  the  numt>er  of  single  experi- 
ments made  at  one  sitting  varied  from  twenty  to  sixty.  The 
difference  of  the  two  kinds  was  not  found  when  the  experi- 
ments were  made  in  short  series  of  9  to  16,  the  averages  being 
practically  the  same.  A  little  time  seems  to  be  necessary 
before  the  reactor's  mind  can  l>ecome  master  of  the  law  of 
regularity  whicJi  the  other  unconsciously  follows. 

It  seems  prolnible,  therefore,  from  the  results  of  these  in- 
vestigations that  all  experiments  in  which  a  choice  is  involved 
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should  be  made  either  in  a  chance  oi-der  or  the  number  of 
sncoessive  trials  should  be  limited  to  ten  or  twelve.  Other- 
wise the  law  of  regularity  of  the  mind  will  betray  itself  in  the 
order  of  succession  and  the  results  will  contain  a  constant 
error.  In  all  of  the  following  experiments  in  which  a  choice 
forms  a  part,  1  have  followed  a  chance  order,  determined  as 
before  by  the  tossing  of  a  coin.  This  was  necessary  in  in- 
vestigations of  this  nature  because  the  stopping  of  the  work 
at  the  end  of  twelve  trials  would  have  kept  the  reactor's 
mind  in  a  constant  state  of  unnatural  excitement.  The  im- 
portance of  this  will  be  seen  when  we  reach  the  experiments 
that  test  the  influence  of  different  grades  of  disturbance. 

We  now  tarn  to  the  first  set  of  experiments  to  show  the 
eflect  of  a  disturbance  on  the  reaction-time.  These  preceded 
the  ex|)erimeuts  given  in  Table  I.,  as  will  be  seen  from  the 
dates,  but  as  they  do  not  involve  a  choice  the  question  of 
chance  does  not  affect  them. 

It  is  evident  that  when  a  question  of  a  disturbance  of  the 
attention  is  being  investigated,  great  care  must  be  taken  in 
rejecting  figures.  When  the  numbers  to  be  discarded  are 
judiciously  selected  the  results  can  be  made  to  support  almost 
any  previously  acquired  theory.  For  this  reason  I  have 
rejected  few  figures  and  seldom  when  the  reactor  did  not 
himself  say  imnuHliately  after  reacting  that  some  unusual 
disturbance  had  made  the  reaction  valueless.  In  the  other 
few  cases  where  a  figure  was  rejected,  it  varied  so  much  from 
any  of  the  others  as  to  leave  no  doubt  of  its  worthlessness^ 

The  arrangement  of  the  apparatus  was  the  same  as  before. 
The  large  card-board  partition  kept  the  reaction  free  from 
such  disturbances  as  might  otherwise  have  influenced  his 
reactions. 

The  following  set  consists  of  two  series,  the  simple  muscular 
reaction*  in  response  to  an  excitation  of  the  sense  of  hearing 
and  the  same  taken  while  a  metronome  was  ticking  one 
hundred  and  twenty  times  each  minute.  Not  only  were  some 
of  both  series  taken  every  day,  but  the  order  in  which  they 
rere  taken  was  also  alternated,  so  that  on  one  day  the  simple 

luscnlar  reaction  precedeil  the  muscular  reaction  with  the 
disturbance,  while  on  the  next  day  the  order  was  reversed. 

As  the  result  of  100  experiments  in  each  series  made  under 
exactly  similar  conditions,  the  simple  muscular  reaction-time 
was  103fl,  with  a  mean  variation  of  %y  whereas  the  reaction- 
time,  with  disturbance  of  the  attention  by  the  ticking  of  the 
metronome,  was  122<r,  with  a  mean  variation  of  12?,  the  atten- 


'WuNUT,  FhpHolo;fiach€  PtpcHologie,  II.  266,  l^ipzlg  1887. 
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tion  being  given  to  the  movement  to  be  made.  The  lengthen- 
ing due  to  the  disturbance  is  19r. 

It  would  seem  that  the  ordinary  muscular-reactions  are 
affected  by  a  disturbing  sound.  Obersteiner's  investigations' 
have  already  supported  this  view,  but  his  method  was  hardly 
satisfactory.  The  playing  of  a  music  box  served  as  his  dis- 
tiu'bance  and  the  reaction-time  under  these  conditions  was 
learned.  That  the  time  retiuircd  when  the  attention  was 
undisturbed  might  also  be  found,  the  playing  occafiioually 
ceased  ins*t  before  the  excitation  was  given.  The  sudden 
stopping  of  a  sound  would  tend  to  staitle  the  reactors  and 
the  reaction  following  would  haitlly  be  reliable. 

Cattell  claimctl'  that  the  reason  why  some  earlier  investi- 
gators found  the  redaction  time  lengthene<l  by  a  disturbing 
sound  was  probably  due  to  the  fact  that  the  reactors  hmi  not 
learned  to  make  tlieir  reactions  automatic.  It  can  hardly  be 
considered  as  yet  fully  settled  that  the  muscular  reactions  are 
strictly  automatic,  if  by  this  he  means  purely  brain  reflex. 
This  has  lately  been  made  doubtful  by  the  investigations  of 
Dr.  Gotz  Martins'.  Dr.  Coe,  whose  reactions  are  given  in 
Table  IV.,  had  reacted  from  the  beginning  according  to  tlie  so- 
called  mnscular  method,  and  his  insrructions  during  these 
experiments  were  to  keep  his  muscles  innervated  and  his  at- 
tention strictly  on  the  movement  to  be  carried  out.  No  atten- 
tion whatever  was  to  be  given  the  distuibance  and  the  reac- 
tion was  to  follow  the  excitation  as  quickly  as  possible. 
Wundt  in  the  third  edition  of  his  PJnfHioJofjif<rht  l'st/chofo(/ie, 
II.  290,  supports  Catt^irs  opinion. 

In  view  of  these  results  I  am  unable  to  agree  in  the  opinion 
that  muscular  reactions  are  not  lengthened  by  disturbing 
sounds.  The  separate  averages  are  fairly  regular  and  in  every 
case  the  umscular  reactions  taken  during  the  disturbances  are 
longer  than  the  others.  The  final  average,  gained  in  each 
case  from  one  hundred  trials^  gives  a  difference  of  18<r  Iwtween 
the  simple  muscular  reaction  without  disturbance  and  tho 
same  kind  of  I'eaction  taken  while  the  attention  was  disturbed. 

In  connection  with  these  results  it  may  be  interesting  to 
notice  some  others  that  diSer  only  in  one  respect.  In  the  cx- 
I>eriments  which  we  have  just  considered  the  attention  was 
directed  as  closely  as  possible  to  the  movement.  In  the  next 
set  it  was  given  to  the  ticking  of  the  m*^tronoiue. 

Some  of  the  muscular  reactions  without  a  disturbance  were 
also  taken  each  day  in  connection  with  the  others  in  order  to 
gain  a  reliable  t)a&is  of  comparison. 


»Bra!D,  1879,  1.447. 
■Philosoph.  Studipn  III.  320. 
*Phl]080ph.  SiudieD  VI.  167. 
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With  the  attention  fixed  upon  the  disturbing  sonnd  the 
result  of  50  experiments  without  disturbance  and  100  with 
disturVtance,  made  on  three  Huceessive  days,  was  llOrr  mean 
variation,  In  for  the  simple  muscular  reaction  and  168fT  mean 
variation^  14o  lor  the  reaction  with  disturbance.  The  difference 
due  to  the  disturbance  is  ^Sa. 

Comparing  these  figures  with  those  obtained  when  the 
attention  was  directed  toward  the  reacting  finger,  we  find  that 
the  difference  between  the  time  of  reaction  during  a  disturb* 
ance  to  which  the  reactor  gave  no  attention  and  the  time 
required  when  the  attention  was  directed  to  the  disturbing 
sound  is  30-^. 

Let  us  now  pass  to  the  experiments  in  which  a  choice  be- 
tween two  movements  was  necessary.  The  sounds  to  which 
the  movements  responded  were  caused  in  the  manner  already 
explained.  The  first  finger  of  the  right  hand  reacted  to  the 
sound  of  the  two  weights  as  they  were  struck  together  and 
the  second  finger  to  that  of  the  falling  ball. 

The  disturbing  element  was  the  metronome  ticking  one 
hundred  and  twenty  times  each  minute  as  before. 

The  results  wei-e  as  follows;  Reaction  with  choice  179fl  (mean 
variation  21ff ;  100  experiments);  reaction  with  choice,  but 
with  a  disturbance,  the  attention  being  directed  as  closely  as 
possible  to  the  association  of  stimulus  and  movement,  197<r 
(mean  variation  25ff  ;  100  experiments)  ;  reaction  with  choice, 
but  with  a  disturbance,  the  attention  being  directed  to  the 
disturbance,  266 a  (mean  variation  27<t  ;  100  experiments). 
The  lengthening  due  to  the  disturbance  is  26a  in  the  first  case 
and  86r7  in  the  second. 

If  these  results  be  compared  with  the  simple  reactions 
given  above,  it  will  be  noticed  that,  unless  a  choice  is  in- 
volved, a  disturbance  has  much  the  same  effect  as  in  the 
simple  reactions,  provided  the  attention  is  directed  in  the  one 
case  to  the  correspondence  of  movement  and  sound  and  in  the 
other  to  the  movement  itself.  The  increase  is  19ff  in  each  case. 

When  the  attention  is  given  to  the  disturbing  sonnd,  how- 
ever, the  lengthening  of  the  time  is  much  more  marked  iu  the 
choice  series.  This  is  not  surprising,  because  the  attention, 
after  turning  from  the  disturbances  to  the  reaction,  would  lose 
more  time  in  associating  the  given  excitation  with  the  cor- 
responding movement  than  in  making  a  single  movement 
already  determined.  The  lengthening  is  iHa  for  the  simple 
reaction  as  contrasted  with  SGo  for  the  choice-reaction. 

It  is  interesting  to  observe  that  while  the  mean  variation 
increases  somewhat  under  the  influence  of  a  disturbance, 
nevertheless  the  increase  is  not  very  gre^it. 

During  the  progress  of  these  experiments  the  possibility  of 
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distinguishing  a  little  more  closely  between  disturbances 
suggest^Ml  itself.  The  mind  seems  at  times  more  in  unison 
with  certain  disturbing  sounds  tlian  with  others.  Is  it  not 
possible  that  this  will  show  itself  in  the  reactions  !  If  this  is 
true,  clearly  we  will  have  no  right  in  the  future  to  speak 
simply  of  a  ''disturbance  of  the  attention/'  but  must  first 
measure  ite  eflect  in  companson  with  other  disturbances  of 
the  same  kind,  but  differing  in  intensity.  In  order  that  this 
might  be  tested  we  arranged  a  set  of  experiments  with  a 
graded  disturbance. 

The  excitation  consisted  as  before  of  the  two  sounds  and 
the  response  was  given  with  the  first  and  second  fingers  of 
the  right  hand.  Five  series  were  takeu  and  the  metronome 
ticked  40,  SO,  120,  160  and  200  times  each  minute  in  the 
respective  series.  Each  containetl  one  hundred  trials  ;  the 
only  exception  is  the  series  with  120  beats,  which  contained 
ninety  trials.  As  before,  some  of  each  were  taken  every  day 
and  the  order  was  always  changed. 

The  results  are  shown  in  the  following  table : 

Table  II. 


Kumber  of 
tloks. 

40 

MV. 

80 

MV. 

190 

MV. 

ido 

MV. 

200 

M  V. 

I>eo.  11 

301 

14 

318 

15 

185 

20 

202 

33 

aoo 

19 

4(    4t 

ai8 

30 

198 

19 

304 

13 

317 

15 

»  12 

323 

33 

300 

25 

186 

10 

331 

18 

311 

14 

11   (1 

210 

13 

315 

33 

168 

IS 

215 

19 

332 

36 

ki        (i 

208 

16 

"  13 

306 

23 

306 

31 

aoa 

19 

197 

30 

190 

16 

It      bi 

303 

30 

337 

14 

303 

33 

194 

15 

197 

17 

"  16 

109 

13 

304 

11 

188 

13 

197 

18 

198 

14 

41    U 

308 

17 

311 

35 

185 

IS 

aoa 

31 

200 

10 

"  16 

303 

13 

310 

8 

184 

38 

334 

21 

205 

17 

(t     u 

198 

13 

313 

17 

304 

19 

2-Jl 

13 

Average 

306 

18 

310 

19 

191 

18 

30B 

19 

206 

17 

The  experiments  were  g:rouped  in  sets  of  10  each  in  con- 
secutive order;  each  number  in  the  table  thus  representa  the 
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average  of  10  experimentB,  the  lower  line  e:iving  the  average 
lor  the  whole  hniulred. 

In  almost  every  case  the  partial  average  of  the  experiments 
made  while  the  metronome  was  giving  one  hundred  and 
twenty  sounds  each  minute  is  lower  than  any  of  the  others. 
In  only  a  few  cases  is  it  higher.  From  the  point  with  one 
hundred  and  twenty  ticks  the  reactions  are  at  first  longer  and 
then  they  slightly  decrease.  It  would  seem  that  there  is  a 
point  of  least  diaturbanci'  which  may  be  approximately  found 
by  means  of  the  reactions.  This  point  of  least  disturbance 
pi-obably  differs  with  different  iiersons.  Or.  Coe  was  not 
told  at  what  point  the  metronome  was  set,  though  this  would 
partially  betray  itself  in  the  ticking.  The  difference  found 
<?annot  Ikj  the  result  of  practice  or  weariness,  as  some  of  each 
series  were  taken  every  day  and  the  order  of  succession  was 
never  the  same. 

We  now  turn  to  the  investigations  with  reference  to  the 
fiense  of  sight. 

These  experiments  were  carried  on  daring  the  evenings 
when  it  was  quite  dark.  No  light  was  visible  except  that 
which  at  the  proper  time  served  as  a  disturbance.  In  order 
that  the  chronoscoiw  might  be  read  without  lighting  the 
room,  a  small  dim  lantern  was  so  arranged  that  a  dark  paper 
funnel  connected  it  with  the  chronoscope. 

The  light  which  served  as  the  etimuJns  was  a  Geisler  tube, 
through  which  a  current  of  electricity  could  be  passed.  A 
card-board  about  three  feet  high  and  four  feet  long  was  placed 
upright  directly  in  front  of  the  reac^'Or  and  at  a  short  distance 
from  him.  A  large  mirror  was  attached  to  the  front  of  the 
card-board  and  a  hole  three  inches  long  and  one  half  of  an  inch 
wide  in  the  center  of  the  mirror  corresponded  to  a  similar 
one  in  the  cartM>oard.  Through  this  hole  the  light  of  the 
Geisler  tul>e,  which  was  immediately  bebind  the  board,  could 
be  seen  the  moment  the  current  passed.  When  the  simple 
muscular  reactions  were  taken  the  mirror  was  not  used.  For 
the  reactions  in  which  a  disturbance  was  desired  the  mirror 
was  attached  and  a  tallow  candle  of  the  ordinary  intensity 
was  placed  in  such  position  behind  the  reactor  as  to  Ix;  re- 
flected in  the  mirror.  The  hole  in  the  mirror  cut  the  image 
of  the  dame  so  that  it  was  seen  above  and  l>elow  the  opening. 

The  first  set  of  experiments  consisted  of  three  series  :  first, 
the  Himple  muscular  reactions  in  response  to  a  light  stimulus  ; 
second,  the  same  reactions  taken  while  the  reflected  light  of 
the  candle  was  flickering  across  the  opening  in  the  mirror  and 
card-board,  through  which  in  a  moment  the  light  of  the  Geisler 
tube  would  be  seen.  In  the  third  series  an  attempt  was  made 
to  still  farther  disturb  the  attention  by  the  image  of  a  revolv- 
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ing  card.  This  card  was  about  ten  inches  long  and  six  wide 
and  was  tovored  with  a  few  plain  figures.  It  was  placed 
behind  the  reactor  so  as  to  l»e  reflected  in  the  mirror  around 
the  opening  through  which  the  light  of  the  Geisler  tube  was 
expects.  A  rotating  apparatus  caused  the  card  to  slowly 
revolve.  The  candle  was  used  to  illuminate  the  disk.  In  all 
three  cases  glass  in  front  of  the  Geisler  tube  colored  the  light 
red. 

The  results  are  as  follows:  Simple  reaction,  140  j  (mean 
variation,  11  o;  40  experiments);  simple  reaction  with  dis- 
turbance by  the  candle,  148(t  (mean  variation,  10^;  50  ex- 
periments); simple  reaction  with  disturbance  by  the  revolv- 
ing cai*d,  139n  (mean  variation,  12(t;  70  experiments). 

The  simple  muscular  reactions  of  140 n  is  a  little  less  than 
the  results  gained  by  Cattell.*  The  difference  is  readily  un- 
derstood when  we  remember  that  Cattell  carried  on  his  inves- 
tigations during  the  day,  and  the  sunlight  reflectje<l  from  a 
white  surface  would  probably  i*equire  more  time  to  come  into 
the  consciousness  of  the  reactor  than  a  red  light  in  a  darkened 
room. 

A  rather  surprising  fact  is  that  the  simple  candle  flame 
flickering  across  the  opening  in  the  mirror,  was  a  source 
of  greater  disturbance  than  the  revolving  card.  The  reason 
of  this,  however,  is  not  difficult  to  find.  The  card,  though 
covered  with  figures,  was  too  mouotonons  to  serve  as  a  dis- 
turbance. This  may  explain  the  fact  that  some  investigators 
have  found  the  reactions  so  little  influenced  by  a  dis- 
turbance of  the  attention.  The  candle  distracted  the  atten- 
tion somewhat  more,  because  the  reactor  looked  directly  at  the 
flickering  flame  as  it  fell  across  the  opening  through  which  he 
awaited  the  exciting  light.  In  the  other  series  the  eyes  were 
directed  rather  to  the  image  of  the  card  as  it  slowly  turned. 
Anything  so  monotonous  will  hardly  influence  the  reactions, 
and  stiU  less  when  the  reactor  has  l>een  told  to  hold  his  atten- 
tion closely  to  the  movement  to  be  made. 

The  three  series  differ  so  little  that  we  can  hardly  say  the 
reactions  were  aflected,  especially  when  we  observe  that  in 
the  case  of  the  revolving  canl  they  are,  in  fact,  less  than  the 
simple  musculary.  The  mean  variation  of  the  three  series  is 
about  the  same. 

From  these  experiments  it  was  evident  that  some  more 
positive  disturbance  must  be  found. 

To  accomplish  this,  I  replaced  the  revolving  card  with 
another  which  was  of  a  circular  form,  twelve  inches  in  diame- 
ter.    Around  the  edge  of  this   disk   nine  holes  were   cut. 
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These  holes  were  one  and  two  eighths  of  an  inch  long»  and 
sloped  from  seven  eighths  of  an  inch  at  the  top  to  one  half  of 
an  inch  at  the  bottom.  This  disk  was  attached  to  the  rotat- 
ing apparatus,  and  the  lighted  candle  was  placed  behind  in 
such  a  position  that  the  flame  shining  through  the  holes  in 
the  disk  was  reflected  in  the  mirror.  The  rotating  apparatus 
was  thus  caused  to  revolve  so  that  five  hundred  and  forty 
flashes  of  light  fell  upon  the  eye  each  minute. 

The  results  were  as  follows  :  Simple  muscular  reaction  to 
light,  14o<T  (mean  variation,  10^;  100  experiments);  simple 
muscular  reaction  with  a  disturbance  tauscd  by  540  flashes 
per  minute,  171  ^  (mean  variation,  ISs^  100  experiments). 
The  lengthening  due  to  the  disturbance  of  the  attention  is 
thns  28a. 

The  reaction  time  for  a  sound  sensation  has  been  found 
above  to  be  102  c  and  IIOp.  The  time  needed  to  respond  to  a 
sight  excitation  is  thns  seen  to  be  abont  30  o  to  40  ff  longer. 

While  we  were  engaged  in  these  experiments  tJie  thought 
suggested  itself  of  arranging  a  series  of  disturbances  for  the 
sight  which  could  l>e  compared  with  those  alrea<ly  used  for 
the  sense  of  hearing.  It  would  then  \m  possible  to  learn 
through  which  of  these  two  senses  the  attention  is  more 
easily  disturbed.  This  has  before  been  imxK)ssible  because 
there  has  been  no  unit  of  comparison  for  the  disturbances. 

The  problem  was  readily  solved  by  means  of  revolving 
disks  similar  to  the  one  just  used.  Three  disks  were  pre- 
pared. The  first  had  only  one  hole,  which  was  of  the  same 
size  and  shape  as  those  already  described.  The  second  con- 
tained two  boles,  one  at  each  end  of  a  diameter,  and  the  third 
had  one  at  each  of  the  three  corners  of  an  isosceles  triangle 
inscribetl  within  the  circular  disk.  The  rotating  apparatus 
was  so  regulated  that  it  revolved  sixty  times  a  minute.  It 
was  thus  possible  with  the  three  disks  to  give  60,  120  and 
180  flashes  of  light  each  minute. 

The  result*  were:  simple  muscular  reaction  in  response 
to  a  visual  stimulus,  the  attention  being  disturl>ed  by  60 
flashcH  per  minnte,  195  a  (mean  variation,  14  o;  120  experi- 
ments); with  the  attention  disturt>ed  by  120  flashes,  197 » 
(mean  variation,  13  c  ;  120  experiments)  ;  with  the  attention 
disturl>ed  by  180  flashes,  190  r?  (mean  variation,  16r;;  120  ex- 
periments). 

The  time  required  bj  Dr.  Ooe  to  react  mnscularily  in  re- 
sponse to  a  light  excitation  was  143  c,  as  seen  above.  We 
now  find  the  time  increases  to  197  r,  with  his  attention  dis- 
turbed by  120  flashes  of  light  each  minute.  We  have  already 
learned  that  the  time  of  reaction  for  the  sense  of  hearing  was 
102  <T.     In  the  cxperimeutjj  made  on  the  same  day,  when  the 
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attention  was  disturbed  by  a  metronome  ticking  120  times  a 
minute,  it  rose  to  122  a.  The  lengthening  of  the  time  on  ac- 
count of  the  disturbance  was  thus  53  *t  for  the  sense  of  sight, 
and  19  a  for  that  of  hearing.  It  is  thus  seen  that  when  the 
disturbance  and  excitation  affect  the  same  sense,  a  distraction 
of  the  attention  through  the  sense  of  sight  has  moi^  influence 
upon  the  reaction  time  than  the  same  grade  of  a  disturbance 
through  the  sense  of  hearing. 

When  the  effects  of  the  various  grades  of  disturbance  are 
compared,  it  will  be  observed  that  540  flashes  of  light  a 
minute  are  less  of  a  disturbance  than  60,  120,  or  180  flashes. 
The  probable  i*easou  is  that  540  flashes  acted  as  a  steady  ac- 
companiment on  account  of  the  nipidity  of  the  flashes.  That 
which  is  eonst,aut  tends  to  Iw  monotonous,  and  this  monotony 
may  have  deprived  the  disturbance  of  a  part  of  its  effective- 
nesH. 

Before  discussing  the  experiments  undertaken  to  determine 
the  effect  of  a  disturbance  of  the  attention  when  a  choice  was 
to  be  made  in  answer  to  one  ol  two  sight  sensations,  it  will  be 
necessary  to  describe  the  apparatus  which  was  constructs 
for  this  purpose.  The  question  then  was,  how  to  pi^'jyare  an 
apparatus  by  which  two  different  excitations  could  \w  quickly 
and  noiselessly  produced  and  the  order  changed  without  alter- 
ing the  psychical  condition  of  the  reactor.  A  long  lever  was 
fastened  to  an  upright  support  by  means  of  a  pivot,  and  it 
was  an-anged  so  as  to  work  noiselessly.  A  light  fi-ame,  con- 
taining red  glass  above  and  olive  colored  glass  below,  was  at- 
tachtnl  to  one  end  of  the  lever,  which  was  so  placed  that  this 
frame  was  directly  behind  the  aperture  in  the  mirror  whit-h 
we  have  already  deKeril>ed.  Through  this  openiug  in  the 
mirror  the  exciting  light  of  the  Geisler  tube  would  be  seen  as 
the  current  passed.  The  other  end  of  the  lever  extended  to 
the  experimenter  at  the  chronoscope,  who  could  raise  or 
lower  the  handle  at  pleasure  and  tlius  bring  the  end  or  olive 
glass  in  front  of  the  tube.  The  change  could  be  made  noise- 
lessly in  a  moment.  When  the  disturbance  was  desired  the 
mirror  was  attached,  as  before,  to  the  front  of  the  card-board, 
and  the  disturbing  flashes  of  light  were  seen  reflected  around 
the  hole  I)ehind  which  was  the  Geisler  tul>e.  A  high  parti- 
tion separated  the  reactor  and  the  experimenter. 

The  choice  was  made  in  response  to  the  excitations  of  the 
colors  red  and  olive.  The  disk  which  gave  180  flashes  of 
lijcht  each  minute  was  used  as  the  disturbing  element.  This, 
it  will  be  remembered,  was  the  '^  point  of  least  disturbance'- 
lor  the  sense  of  sight.  The  flnal  results  consist  of  eleven 
averages,  each  of  which  was  gained  from  ten  trials. 

The  results  of  the  first  set  of  experiments  are :     Time  of 
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We  bare  now  reacbed  tbe  experimeflDtts  which  maj  be  oaUad 
tiie  '^ccross  sete.'"  Is  tb«Be  tAie  excntfttaon  azid  distmrbaikoe 
mfieot  different  senses. 

In  thefte  erT»errimente  the  ezcitotiOB  w»e  the  nsn&l  sound  •! 
tbe  two  weigbte.  The  diKturbanoe  was  tbe  64*,  IdO  and  ISt 
flashes  of  li^bt  per  minar«. 

Tbt'  results  w«re :  time  of  '■*— Tf^^  anacttlar  raaotTion  in 
response  to  an  anditory  stanatea,  t8>g(TOPim  variation  Sr. 
80  experiments') :  mnsonlar  remetatm  Ja  «eb  aaditcgy 
bat  with  a  distQrhan(«  of  the  aittentioi&  |nt»diioed  b^  '60 
•f  Uijkt  per  minnte.,  IBOrr  (mean  variation  Ivlr;  ICKt  exprn- 
lomltfi)  ;  same  wicb  120  fiasheft,  III0  (mean  rariatioii  flr ;  1M 
experiments) ;  same  wich  189  flaflbeSt  148r  (mean  variation 
llfr;  1(K)  e-x|iHriments). 

AcoordiniC:  to  my  oosTom  I  took  a  aeiieB  of  the  eimpile 
mnsenlar  i^eactions  eadb  day  in  oaiBfwtiica  witfli  i&ose  aooan- 
panied  by  the  distni^banoe.  The  vemtk  tfirttaittB  Ihe  Tlewnttmt 
fltlaaata  few  of  the  earlier  «■§  simpler  reactions  Bboiddto 
repeated  wbec  the  more  oamfiksKtbeA  ones  are  reached,  in^ 
that  they  may  serve  as  a  test  ol  the  eondition  of  tte 
The  simjile  mnBcmbu'  reactions  average  12.Sr:  tibe  averai^  ae 
given  above  is  102p.  In  both  tables  the  mean  variation  is 
small.  The  reason  for  this  difierenue  in  the  reaoks  is  that 
tbe  Bbort<er  time  was  piiued  at  the  end  of  a  longpSMAJioe  when 
I>r.  Coe  had  rearihed  his  iramliHOTi  BMjriiHtsy.  The  others 
were  takeD  after  a  }ieriod»tf  (BMr  ttwa  aiotffta,  dnrin^  which 
time  eiperim*»ut*i  of  a  difierent  Irind  were  tiernp  made. 

CatteiP  iound  that  »  lufwlity  in  reaeting  ouee  pained  was  not> 
loBftened  h\  lack  of  praetiee  ;  v.  Kries  and  Anerbaeh'  held  the 
same  view  re^^ardin^  the  aimple  reactions,  bat  maintained 
that  it  is  not  equally  trne  of  the  more  complicated.  1  am  o 
the  opinion  that  even  in  the  simple  reaction,  lack  of  practice 
will  manifest  itself  in  a  leufrtheninp  of  the  reaction  time,  and 
that  other  j)hy8ical  and  mental  conditons  can  so  far  afiect  the 
reactor  as  to  make  it  nettessary  whcji  a(^curacy  is  d(«ir«d  to 
repeat  irom  time  to  time  the  eaziier  and  less  complicat'ed 
tests. 

In  the  results  lust  jriveD  we  find  ajrain  that  120  intermittent 
disturbances  each  minute  is  the  *' point  of  least  distnrJianoe.'" 
It  will  bt'  remumliered  that  this  fact  has  i^aracticrized  all  the 
results  thus  far  in  which  the  excitation  was  a  sonnd. 

Earlier  investi{|:atiou*  has  led  t^)  thelMUitsf  that  the  reactions 
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are  more  influenced  throngh  a  distnrbance  of  tbe  attention  if' 
the  excitation  and  distnrbance  afiect  different  gensea  than 
when  both  are  of  the  same  nature.  These  experiments  do 
not  SQstain  this  view.  'When  the  metronome  vibrated  120 
times  each  minnte.  the  reaction  time  for  a  sound  excitation 
was  19^  long:er  than  without  the  distnrbance.  The  time 
reqoired  to  respond  to  a  light  excitation  while  the  attention 
was  disturlied  by  an  intermittent  light  giving  120  flashes  each 
minute  was  53«  longer  thau  when  the  disturlkanee  was  lacking. 
In  both  of  these  cases  the  dlHturbaiice  and  ex<-itation  appealed 
to  the  same  sense  organ.  On  the  other  hand  we  find  that 
when  the  excitation  is  a  sound  and  the  disturbance  a  light 
flashing  120  times  a  minute,  the  reaction  time  is  lengthened 
by  only  17c.  Even  if  we  take  the  point  of  greatest  disturb- 
anoe,  60  flashes,  the  average  is  only  .STa  longer  than  the 
simple  reactions,  and  this  is  stiil  much  Itelow  the  53a  already 
fonnd  to  be  the  difference  in  time  betwt^en  the  simple  light 
reactionfi  and  those  made  under  the  influence  of  a  distnrbaaoe 
throngh  the  same  sense-organ. 

An  analogous  set  of  experiments  was  now  made  in  which 
stimulus  was  visual  and  the  disturbance  auditory.  Tn  these 
experiments  the  excitation  was  the  flash  of  the  Oeisler  tube 
seen  throngh  the  red  glass  and  the  distnrbance  was  the  tick- 
ing of  the  metronome. 

The  re8tilt«  were :  time  of  simple  muscular  reaction  in 
response  to  a  visual  stimulus  159o,  (mean  variation  10;  100 
experiments)  ;  same  with  a  disturbance  of  the  attention 
produced  by  60  beats  per  minute  of  tbe  metronome  l7G/r, 
(mean  variation  10;  100  experiments);  same  with  120  beats 
190ff,  (mean  variation  12« ;  100  experiments)  ;  same  with  180 
beats  174(7  (mean  variation  11 ;    100  experiments). 

If  we  take  the  point  of  greatest  disturbance,  which  was  120 
vibrations  of  the  metronome,  the  time  of  r^iction  is  30^  longer 
than  without  a  disturt>ance.  This  again  is  much  less 
than  the  corresponding  increase  when  a  light  served  both  as 
excitation  and  disturbance. 

This  lengthening  of  the  time  when  both  the  excitation  and 
disturbance  affect  the  sense  of  sigbt,  cannot  have  been  caused 
by  the  disturbing  light  weakening  the  excitation.  t)ecaa8e  tbe 
exciting  light  was  of  sufficient  intensity  to  be  clearly  seen, 
even  when  its  appearance  and  that  of  the  intermittent  light 
were  simultaneous.  Were  this  the  occasion  of  the  difference 
it  would  betray  iti^elf  in  an  unusually  large  mean  variation. 
At  times  the  exciting  light  would  t>e  seen  more  distinctly  and 
the  reaction  would  follow  more  promptly.  That  this  is  not 
the  case  a  glance  at  Table  XI.  will  ^how.  The  mean  variations 
are  very  small,  considenug  that  the  reac^tions  were  made  under 
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the  influence  of  a  disturbance.  They  scarcely  differ  from 
those  for  the  sense  of  hearing  as  given  in  Table  YI. 

Besides,  if  the  more  noticeable  effect  of  the  light  disturbance 
on  the  sight  reactions  is  the  result  of  a  weakening  of  the  in- 
tensity of  the  excitation,  why  does  not  the  same  peculiarity 
manifest  itself  in  the  choice- reactions  for  the  sense  of  sighM 
The  same  weakening  of  the  intensity  would  oc^ur  in  the  latter 
as  in  the  former  case.  We  have  found,  however,  from  the 
results  given  on  page  13  that  the  time  of  choice  in  answer  to 
a  eight  sensation  is  258ff.  During  the  disturbance  tlie  i*eac- 
tions  average  27.%,  an  increase  of  only  15a,  and  yet  botli  ex- 
citation and  disturbajice  were  the  same  light-s  that  we  used  in 
the  simple  reactions.  Though  we  have  found  (page  11  )  that 
180  flashes  was  not  the  point  of  greatest  disturbance,  it  would 
nevertheless  make  more  light  and  so  tend  more  to  weaken  the 
excitation  than  the  120  tlashes,  which  actually  proA'ed  a 
greater  disturbance.  It  is  evident,  then,  that  the  cause  of  the 
difference  cannot  \ye  found  in  weakening  the  intensity  of  the 
excitation  by  the  disturbance. 

The  fq-ct  seems  to  be  that  in  simple  muscular  reactions  an 
intermittent  light  is  more  of  a  disturbance  to  the  attention 
than  a  sound.  This  baa  been  especially  noticeable  in  the  ear- 
lier experiments  (page  12).  If  we  compare  once  more  the  re- 
sults on  pages  14  and  15  we  find  that  both  60  and  180  flashes  of 
light  in  the  '*  cross  set*  '^  provetl  a  source  of  greater  disturb- 
ance tlian  the  same  number  of  vibrations  of  the  metronome. 
Here  the  question  of  the  disturbance  weakening  the  intensity 
of  the  excitation  cannot  even  t>e  raised  us  they  affect  different 
senses.  Under  120  the  sound  has  the  greater  influence  on 
the  reactions.  This  average,  however,  is  the  largest  of  the 
three  for  the  influence  of  auditory  disturbances  on  visual 
reactions,  and  if  we  place  it  in  comparison  with  the  largest 
for  the  influence  of  visual  disturbances  on  auditory  i-eactions, 
we  find  still  the  light  proves  the  greater  disturbance. 

It  has  already  been  shown  that  a  disturbance  of  the  atten- 
tion docs  not  have  tJie  same  effect  upon  reactions  which  in- 
clude a  choice  as  upon  the  simple  muscular  reactions.  In  the 
latter  case  we  have  seen  that  a  disturbance  of  the  attention 
through  sight  is  more  effective  in  lengthening  the  reaction 
time  Uian  when  the  disturbance  comes  through  the  sense  of 
hearing.  On  the  other  hand,  whenever  the  n*a<^tiou  follows  a 
sight  sensation,  the  time  of  choice  is  less  affected  by  disturb- 
ances of  the  attention  than  if  the  excitation  is  a  sound.  This 
view  is  strengthened  by  two  series  of  experiments  on  reaction 
with  choice,  but  with  disturbance  of  the  attention. 

In  the  fi.rst  series  of  the  reactions  with  choice  the  excitation 
consisted  of  two  sounds,  produced  in  the  manner  described  un- 
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tions  were  conscientiously  followed,  partly  from  my  confi- 
dence in  the  reactors  and  their  interest  in  the  investigations, 
and  partly  from  the  fact  that  at  times  the  reactor  failed  to  re- 
spond to  the  excitation  and  then  excused  himself  by  saying 
that  he  was  so  deeply  absorbed  in  his  reading,'  that  he  did  not 
hear  the  sound.  This  occurred  while  the  English  book  was 
being  read. 

The  reactors  were  Prof.  A.  L.  Gillett,  of  the  Hartford  Theo- 
logical Seminary,  and  Mr.  George  Multinger,  also  an  Ameri- 
can.    Both  of  these  gentlemen  offered  valnable  suggestions* 

The  excitation  in  the  four  sets  was  a  sound  caused  in  the 
same  way  as  in  the  preceding  experiments. 

The  results  of  the  experiments  with  Mr.  Mulfinger  were  as 
follows:  simple  muscular  reaction  to  au  auditory  stimulus, 
102ff  (mean  variation,  7n\  200  experiments);  simple  muscu- 
lar reaction  while  repeating  a  poem,  183^  (mean  variation, 
23  ff;  200  experiments) ;  simple  muscular  reaction  while  read- 
ing English,  196a  (mean  variation,  20(t;  200  experiments); 
simple  muscular  reaction  while  reading  Kant,  210  ^  (mean 
variation,  27 a\  200  experiments).  The  three  distractions  of 
the  attention  caused  a  lengthening  of  81  n,  9A  n  and  108  ft  re- 
spectively. When  Mr.  Mulfinger  was  ;'equired  to  react  after 
a  choice,  the  results  were:  reaction  with  choice,  208 ^^ 
(mean  variation,  24^;  200  experiments);  reaction  with 
choice  while  repeating  a  poem,  212(t  (mean  variation,  24a; 
200  experiments)  ;  reaction  with  choice  while  reading  En- 
glish, 216  a  (mean  variation,  22  ^  ;  200  experiments)  ;  reaction 
with  choice  while  reading  Kant,  217  (T  (mean  variation,  27<t; 
200  experiments).  The  lengthening  due  t-o  the  disturbances 
was  thus  "A/t,  8<T  and  9a  respectively. 

With  Prof.  Gillett  as  reactor  the  results  were:  simple 
muscular  reaction,  107 ^  (mean  variation,  6^;  250  experi- 
ments) ;  simple  muscular  reaction  while  repeating  a  i>oem, 
170*T  (mean  variation,  16<r;  250  exjieriments)  ;  while  reading 
English.  ny-T  (mean  variation,  17  j;  260  experiments); 
while  reading  Kant,  197*?  (mean  variation,  17^;  250  experi- 
ments). This  gives  an  inci*ease  of  63  ff,  72*7  and  00  a  for  the 
three  disturbances. 

The  time  of  reaction  with  choice  was  235 /?  (mean  variation, 
28ff;  250  exi>eriments),  which  increased  to  270 o  (mean  varia- 
tion, 31  fj;  250  experiments)  while  a  poem  was  repeated  ;  to 
317  ff  (mean  variation,  35  t;  260  experiments)  while  English 
was  read,  and  to  357  n  (mean  variation,  35  (t;  250  experiments) 
while  Kant  was  read.  We  find  here  a  lengthening  of  35 (t, 
820  and  122  r  in  tlie  three  cases  respectively. 

The  difference  here  is  not  so  marked.  In  the  first  case  the 
increase  is  in  favor  of  the  muscular,  and  in  the  other  two 
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with  the  "  choice  "  reactions,  [t  is  clear,  however,  that  the 
eomplece  separanon  of  the  two  kinds  of  reactions  by  which 
the  moscolar  are  placed  beyond  the  influence  of  a  disturb- 
ance of  the  attentioa.  and  regarded  as  parely  practiced  brain 
reflex,  while  the  others  only  come  within  the  reach  of  psychi- 
cal disturbances,  cannot  be  regarded  as  established.  I  am 
led  to  this  conclusion,  not  alone  by  these  latter  experiments, 
bat  also  by  all  those  preceding.  A  comparison  of  results 
shows  a  different  of  only  Ir  in  faror  of  the  "choice"  re- 
actions on  account  of  the  disturbance.  This  was  for  a 
sound  excitation,  and  is  practically  no  difference.  If  we 
examine  the  results,  we  find  a  difference  of  12  r  in  fa- 
Tor  of  the  muscular  reactions  because  of  the  disturbance, 
and  yet  this  171  r  is  the  least  of  the  effective  disturbances  that 
we  have  found  for  the  sense  of  sight. 


PSEUDO-CHROMESTHESIA,    OR    THE   ASSOCIATION 

OF   COLORS   WITH    WORDS,    LETTERS 

AND   SOUNDS. 


By  WiLUAM  O.  Krohn,  Pn.  D.,  Fellow  in  CUrk  University. 


The  first  problem  of  psychology  is  the  study  of  sea- 
sation.  A  wealth  of  material  comes  to  the  investigator 
as  the  deliverance  of  the  various  special  senses  when  the 
several  end-organs  are  appropriately  stimulated.  But  the 
pseiido  sensations  eonfititute  the  subject  matter  of  psy- 
chology just  as  much  as  those  arising  from?**t>ona  fide" 
stimuli.  Indeed,  much  light  is  thrown  upon  the  prob- 
lems of  psychology  by  following  out  this  line  of  study  and 
investigation.  Some  of  the  most  useful  as  well  as  the 
most  interesting  psychological  material  comes  to  us  in  the 
form  ot  jvteudo  sensations.  Of  all  the  interesting  phenomena 
which  fall  under  this  head,  the  pmmdo  sensations  of  sight  are 
the  most  numerous.  The  present  paper  deals  with  one  form 
of  pseudo  photesthesia,  to  wit — that  large  class  of  phenomena 
in  which  colors  are  called  up  in  the  mind  of  the  subject  when 
certain  letters  or  words  are  spoken,  or  seen  in  print  or  writ- 
ing. The  term  **  color  audition/'  so  commonly  used,  does 
not  cover  all  the  cases,  for  there  are  instances,  as  the  context 
will  show,  in  which  individuals  have  these  pseudo  sensations 
of  color  when  they  see  words,  but  not  when  they  hear  them 
enunciated.  The  term  we  choose  as  a  sort  of  label  for  this 
interesting  class  of  phenomena  is  that  of  '*  pseudo-chromesthe- 
sia."  Pseudo-chromesthesia  is  that  peculiar  faculty  of  asso- 
ciation of  the  sensorial  perceptions,  by  means  of  which  any 
primary  sensation,  or  even  a  purely  psychical  process  can 
evoke,  in  the  case  of  certain  persons,  a  false  visual  sensation 
of  color,  constant  in  the  case  of  the  same  stimulus  with  tiie 
same  x>erson.  The  phenomena  may  be  of  optical  origin,  i.  e., 
the  efficient  cause  may  come  through  the  eye  (or  the  memory 
image  of  a  visual  sensation)  of  the  graphical  forms  of  a  let- 
ter, a  number,  a  geometrical  figure,  such  as  a  circle,  triangle 
or  square.  They  are  of  acoustic  origin  when  the  efficient 
cause  passes  through  the  ear  or  is  a  memory  image  associated 
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with  that  or^an.  Thoa  erery  Qoise,  every  sonjod  peroeived 
objectarely,  or  evoked  mentally  can  arooM  these  pseado  seo- 
sations  of  color.  This  is  especially  notir^eable  in  the  case  of 
the  human  voice,  ae  in  public  speaking  or  reading  alond. 

A. — HlSTOBrCAL  AKD  Descbiptivb. 

The  great  poetic  genios,  Goethe,  was  one  of  the  very  first  to 
make  reference  to  this  sabject,  which  he  does  in  his  Theory 
of  Colors  (1810).  In  this  connection  be  refers  to  the  little 
writing  by  Hoffman,  which  was  published  in  1786,  in  which 
a  ease  is  cited  of  a  Swiss  magistrate  and  painter  who  seemed 
endowed  with  the  power  of  giving  color  to  sonnds.  Hie 
soands  of  the  various  musical  instruments  evoked  strong 
color  impressions,  which  were  especially  vivid  in  the  case  off 
the  high  notes.  Thus  the  notes  of  the  violoncello  seemed  to 
him,  indigo  blue;  clarionet,  yellow;  trumpet,  bright  red; 
flute,  daric  red;  violin,  very  bright  blue;  hautboy,  rose 
color ;  and  the  flageolet,  violet. 

The  first  case  of  pseudo  chromesthesia  to  find  a  place  in  the 
medical  journals,  and  the  fintt,  as  well,  to  receive  a  minute 
description,  is  that  detailed  by  Dr.  George  Sachs— a  case  which 
oecnpied  a  considerable  portion  of  bis  inaugural  dissertation 
at  Erlangen  in  1S12,  written  in  Latin,  and  afterwards  transla- 
ted (1824)  into  German  by  Schlegel.  The  person  to  whose 
peculiarity  he  gives  so  much  space  was  an  Albino ,  and 
colored  the  following : 


1, 

Vowels. 

6. 

Names  of  cities. 

2. 

Consonants. 

7. 

Days  of  the  week. 

3. 

Musical  notes. 

8, 

Dates. 

4. 

Sounds  of  instrumeot«. 

9. 

Epochs  of  history. 

6. 

Figures. 

10. 

PhaKes  of  human  life 

His  pseudo-color  sensations  were  of  three  kinds  with 
reft^renoe  to  their  origin  — optical,  acoustic,  and  purely  psy- 
chicaL 

The  vowels  appeared  as  follows : 

a  =  vermilion  red.  o  =  orange. 

e  =  rose.  u  (oo)  =  black. 

i  =  white.  ij  ^  white. 


Of  the  consonants : 

o  =  a8b. 
d  =  yellow. 
f  =  opaque  white. 
h  =  blue  grey, 
k  =  dark  green. 


m  =  white, 
n  =  white, 
s  =  navy  blue, 
w  —  brown. 
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Musical  notes  generally  had   the  Bame  color  aa  ffie" 
tere  which  would  indicate  these  notes. 


6  =  indigo. 

7  *=  bluish  white. 

8  =  brown, 

9  =  dark  green. 

0  ^  pale  uncertain  yellow. 


In  the  case  of  the  numbers : 

1  =  indistinct  white. 

2  =^  uncertain. 

3  ^  ash  color. 

4  =  red. 
6  =  yellow. 

It  is  an  interesting  observation  that  in  groups  of  numbers 
of  several  figures,  each  group  takes  the  color  of  the  last  figure, 
but  the  tints  remained  rather  distinct  without  entirely  merg- 
ing into  a  single  color,  the  figure  of  a  superior  order  domi- 
nating in  general.  Zero  does  not  change  the  color  of  the 
figures  to  which  it  is  joined,  but  does  change  the  genei*al  ap* 
pearance,  e.  g.,  10,  11,  100,  110  and  111  all  are  white,  but 
they  differ  in  brightness  and  clearness.  This  subject  had  lo- 
cal colors  for  each  of  the  cities  which  did  not  always  cor- 
respond with  the  colors  he  gave  to  the  isolated  letters,  which, 
when  grouped  together,  constituted  the  name  of  the  city. 
Likewise  as  to  the  days  of  the  week.  Sunday  was  white, 
Bometimes  slight  yellow  ;  Monday,  a  cloudy  white ;  Tuesday, 
indistinct  tint ;  Wednesday,  yellow  ;  Thursday,  green  ;  Fri- 
day, obscure  white ;  Saturday,  a  bluish  ash  color.  It  is  to  be 
noticed  that  the  colors  of  this  man  were  not  equally  distinct 
or  intense,  and  that  he  did  not  perceive  in  his  psendo  photes- 
thesia  all  the  colors  of  the  spectrum. 

Some  of  the  early  observations  along  this  line  were  those 
of  Gautier  in  1843.  He  contributed  nothing  new,  except  in 
recording  the  fact  that  he  could  produce  these  psendo  sensa- 
tions of  color  artificially,  in  particular  by  the  use  of  hasheesk. 

In  1S48  Dr.  Cornaz  sought  to  stir  up  investigations  and 
researches  into  the  matter  by  publishing  a  little  brochure  on 
the  hyperesthesia  of  colors.  His  efforts  were  not  entirely 
fruitless,  for  very  soon  after.  Dr.  Wartmann  gave  out  an 
abridged  description  of  two  cases.  In  1855,  Joachim  Raff, 
the  composer,  declaretl  that  the  sounds  of  instrnments  pro- 
duced color  impressions  of  various  kinds.  Thus  the  sound 
of  a  flute  produced  the  sensation  of  intense  azure  blue ;  of 
the  hautboy,  yellow;  cornet,  green;  trumpet,  scarlet;  the 
Frencb  horn,  purple;  and  the  flageolet,  gray.  The  clearest 
and  most  distinct  shades  were  those  evoked  by  the  high 
notes.  Also  Ehlert  in  one  of  his  musical  letters  from  Berlin 
describing  one  of  the  symphonies  of  Schubert,  says  :  **  The  air 
in  the  scherzo  is  a  sunny  warmth,  and  a  green  so  tender,  that 
it  seems  to  me  that  I  breathe  the  odor  of  young  fir  ti'ees.-^ 

Chabalier  published  some  interesting  cases  in  18(i0,  but 


iMHfatiif  at  all  new  -wmb  ooxiluB«d  in  bis  little  book,  asd  in 
year  Yaotliier  x>oldifthrd  a  litUe  anciwrait,  of  Ya»  ova 
in  iriiicfti  a  oatain  aovnd  vmakxmoA  not  onl  j  a 


B^  Pemnd,  in  IMS, 
pliyaMopcal  cjiarai^iff  aC 

first  to  MtcnpC  an  i  nJiaa<iiM      Hw  oaae  ht  reeoite 
of  hiTwirtf.  and  la  «C  wa|iBfiri  infeenat  bocanse  it 
▼liieik  the  iiiniirailonii  vere  anmaed  by  optical 
aoditoiy  wtiMlaa     ISjm  cxpenenoe  "with 
did  not  bqgia  util  be  vac  afaoat  fifteen  years  off 

bonnd  aritfa  colot  ■> 

With  F«TTODd  : 
a  =  oraDpe  yeilow. 
e  "«  binish  or  peari  gray, 
f  ^carmine. 


be 

Oy 


o  =  caxxaTT  yeUow 
u  (oo)  »  soabre 


DipbthongB  gire  tbe  sciuatioQ  of  ftro  distinct  ec^rs,  bot 
tbi«  is  not  tbe  caae  vitb  oompoond  rowels.  These  form  a 
tint,  a  triHe  laore  intenae  tban  tbat  jirodaoed  by  a 
ToveL  V  ^ipeara  ^iwaisi,  vbOeaU  of  tto ollwr  con- 
paitafce  of  tbe  odor  of  tbe  ncjgbbaiES  tov^  (irra- 
t).  lignrefi  are  also  onited  by  bxm  to  ideaa  ot  color, 
adiatiael — 1,  eannine  (aame  a«  i) ;  3  and  3,  pay ;  4, 
mnrn:  5.  indistinct:  6^  green;  7^  carmine;  d, 
y^ov  [mi^ht  not  S  be  tvo  o-6t  (  §  )]*  It  is  a  point 
of  great  interest  xhut  with  thiB  person  the  colors  become 
■ore  intense  the  farther  one  reads,  and  tbe  more  tired  be  be- 
eomea,  as  veil  as  tbe  more  his  anentioa  is  eonoencrated. 

Cbabalier  again  took  up  the  matter*  and  in  a  more 
tiboroaghgoing  way.  in  1S64.  ffis  explanation  was  alao 
pliysMogical  like  that  of  Perrood.  With  him  a  is  a  deep 
blM± ;  e,  gray ;  i^  red  ;  o,  white ;  and  o  (oo)t  aea-greeo. 
He  obaerres  that,  as  printed^  the^e  voweU  appear  anoolored, 
and  perfectly  Ua^,  bat  be  could  have  no  mental  concept  of 
tibcm  withoat  aronsiiiig  the  colors  as  gives  above.  He  de- 
aaribea  tbe  oonsoaaata  aa  **demiU  *»«"i'"ft*  and  entirely 
secondary/'  With  him  proper  names  had  very  vivid  colors 
aeeording  to  tbe  groaping  of  the  voweL<.  The  color  mach 
more  rivid  than  the  name.  Woald  often  forget  names,  bat 
■ever  tbe  color  of  tbe  imme.  With  nnmbers  he  noticed  that 
Sand  all  cnmbere  terminating  in  2  seemed  white  merging 
into  gray  ;  5  and  all  terminating  in  5,  a  vermilion  red.  Hie 
days  of  the  week  als^o  bad  colors  as  well  as  the  months 
of  the  year.  Thns^  Join,  very  red  ;  Joillet,  light  red ;  Aout, 
-green;  and  all  the  *'ber*-    months  were  an  earthy  gray 
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(colored  by  e).  In  IddS  Verga  observed  some  new 
and  revised  Chahalier,  and  in  1871  Kaiser  also  observed 
some  new  cases,  which  he  treated  in  his  compendium  on  opti- 
cal psychology. 

Perhaps  there  is  no  contribation  of  more  interest  than  that 
of  Nnssbaamer,  who,  when  a  i^tudent  at  Vienna,  at  the  age  of 
23,  published  his  observations  and  those  of  his  brother.  They 
both  possessed  the  finest  discriminative  ability  for  sounds 
from  a  very  early  aj;e.  From  the  ape  of  4  or  5  years  they 
both  exx)erienced  the  phenomena  of  color  audition.  In  one 
of  their  games  they  used  three  spoons  with  strings  attached  to 
make  bells,  and  each  tried  to  excel  the  other  in  making  sounds, 
claiming  different  oneii  produced  this  or  that  color,  the  dis- 
cussion always  ending  in  a  fight.  With  these  two  brothers  the 
perception  of  color  seemed  purely  subjective.  Of  the  letters 
they  colored  the  vowels  only  and  not  the  consonants.  With 
F.  Xussbaumer,  of  the  piano  sounds,  re  is  chestnut  brown  ; 
/a  is  brown  with  gray  lines;  ?fli<  is  sombre  brass  color  at  the 
beginning  of  the  sound  and  blue  at  the  expiration;  la  is 
chamois  skin  yellow ;  fa^  is  a  dear  orange  yellow ;  /a,  is  a 
transparent  lemon ;  sol  is  yellow  changing  into  bhie ;  do^^ 
white  at  beginning  and  then  changes  into  transparent  light 
blue.  The  sound  of  a  rolling  carriage  is  a  gray  mixed  with 
yellow ;  that  made  by  a  saw  is  green.  The  voices  of  men,  if 
effeminate  and  sharp,  are  like  the  color  of  a  faded  leaf  in 
autumn ;  hai-sh  voices  are  a  brownish  gray.  The  highest 
tones  of  a  trnmpet  are  a  golden  yellow  and  diaphanous ;  a 
little  table  l>ell,  yellow  at  first  and  bluish  toward  the  end. 

These  sensations  of  color  with  John  NuBsbaamer  were 
also  of  a^^ustic  ori^n.  The  high  sound  of  a  crumpet  gave  him 
the  impression  of  lightning.  Other  sounds  called  forth  sim- 
ple tints  of  color.  In  1&7(J  Prof.  J.  Nuel  made  a  r<5sumc  of 
tlie  facts  relat«*d  by  Nussbaumer  and  set  himself  to  explain 
them.    Of  this  att*-mpt  we  shall  speak  later. 

Of  all  the  works  on  this  class  of  sensations,  none  is  more 
familiar  or  more  frefjuenlly  quoted  than  that  of  Bleuler  and 
Lehmann.  We  will  cite  but  one  of  his  cases  in  detail,  and 
select  the  one  we  do  tK-cause  it  is  a  clear  case  of  color  hearing. 
The  subject  (the  77th)  maintains  that  the  form  of  a  letter  has 
but  little  to  do  in  evoking  color  impressions,  but  the  least 
change  in  the  sound  or  quality  of  the  tone  greatly  changes  the 
shade  of  color. 

Words  learned  before  he  knew  his  letters,  e.  g.,  *'mil- 
lionen,"  have  a  single  color,  while  others  take  rheir  color 
from  the  component  lett^^rs.  Of  the  languages,  French  is 
sombre  brown;  Germau  is  green;  English,  light  brown; 
Italian,  bluish;  ancient  Greek,  yellow;   and  Hebrew  a  som* 
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bre  tint.  Up  to  this  point  it  is,  M  stated  ftbore.  a  case  ol 
color  aadition  :  bat  Then  we  eome  to  tlie  figures,  we  find 
tltti  the  TarkMU  digits  eroke  color  acBntions  eatireiy  inde- 
pendeoi  of  somid,  and  it  Uiiis  becomw  a  ease  of  paeodo-pbo- 
tfwthfiffw  In  the  caise  of  geoBMtnoal  figures,  a  snooesBioa 
of  acute  angles,  AAAAAAA  »S>^^  *  ^^^  ^^^  ^  *  series  of 

obliiae  angles,  ^^^ _— *-^^,  gires  a  little  darker ; 

asd  a  continaocLS  wavy  line.  • — ^ — — ^ — * — ^~^ ,  gires  a  still 
darker  shade.  A  circle  gives  a  bright  yellow  tint,  while  a 
tnaogie  gives  a  clear,  Mg^  silvery  image,  and  the  rectangle 
abo  a  very  light  color. 

The  low  6oand£>  with  this  subject  were  all  black,  passing  aa 
they  rise  in  the  &<^e  into  a  reddish  brown  and  bvowaiah 
yellow  in  turn.  The  middle  soands  are  yellow  and  the  most 
elevated  are  pure  while.  Surely  the  •*  chromatic  scale" 
should  possess  no  terrors  for  such  a  man.  The  noise  of 
respitation  is  gray.  A  crackling  sound  is  made  up  of  white 
points ;  a  tremolons  sound  is  a  light  bluish  gray. 

With  this  subject  the  color  associations  transcend  the  ordi- 
nary limits,  for  he  has  them  awakened  by  senses  other  than 
those  of  vision  and  audition.  Tbas,  with  the  sense  of  sm^ 
tbere  is  no  odor  without  a  color  ben^^ation.  A  cold  in  the  bead 
changes  the  color  of  these  odors.  The  odor  of  vanilla  is  a 
light  lilac ;  of  the  rose  Ls  rose  color  :  odor  of  ammonia  is 
whitish  ;  of  vinegar,  red  ;  of  cologne  at  a  distance,  reddish, 
bat  under  the  nose  it  becomes  a  transparent  gray.  La  the 
realm  of  taste — a  sweet  taste  is  red,  a  bitter  taste  is  a  dark 
brown  ;  with  vanilla  the  taste  evokes  the  same  color  as  the 
odor,  showing  that  the  so-called  sensations  of  taste  are 
largely  those  of  smell.  The  painful  sensations  color  them- 
selves according  to  their  intensity  :  thus,  violent  pain  is 
white :  heavy  headache  is  black  ;  an  intermittent  sharp  pain 
is  made  up  of  white  points,  the  same  as  a  crackling  noise ;  a 
pinch  gives  a  yellow  color.  The  days  and  months  are  also 
colored,  but  independent  of  sounds. 

In  1882,  Pedrono,  the  well-known  rhetorician  of  Xantes, 
published  a  case  of  no  little  interest.  He  seems  to  have 
colored  sounds  rather  than  words  or  letters.  These  color 
impressions  he  describes  as  sndden  and  spontaneous.  The 
Mmnds  ar€  (ran^afed  info  tolor  before  he  ran  itfop  fo  fhirik 
whether  (he  voice  i>  hifjh  or  low.  He  externalizes  an  image 
hovering  round  abont  and  above  the  person  singing  or  pro- 
ducing the  noise.  Vowels  when  standing  alone  give  no 
<^romatie  sensations,  only  when  uttered,  and  then  they  take 
their  color  from  the  tone  of  voice.  In  general,  low  sounds 
are  sombre  and  high  sounds  are  bright.  Every  noise, 
whether  a   hurmony,  discord,    crash  or    clang,   produces   a 
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obromatic  sensation.  Of  voicee,  yellow  voiceB  are  the  most 
agreeable,  and  fortunately  the  most  frequently  met  by  him. 
The  same  melody  when  played  on  different  instruments  gives 
different  color  impi-essions.  Upon  a  harmoninm  or  t<;uor 
saxophone  it  is  yellow  ;  clarionet,  red  ;  and  piano*  blue. 
Whether  the  person  is  seen  or  not  the  color  is  there  ;  whether 
the  eye  is  opened  or  closed  makes  no  difference. 

In  bis  little  work  published  also  in  1882^  G.  Mayerhansen 
tells  of  a  lady  of  25,  a  wife  of  a  physician,  who  had  some  very 
vivid  color  impressions,  which  seemed  to  be  associated  with 
sounds  rather  than  forms.  One  of  the  interesting  things  he 
relates  is  that  polysyllabic  words,  if  quickly  pronounced, 
give  the  color  of  the  principal  syllable  accented  ;  if  slowly 
spoken,  each  syllable  has  its  own  color.  The  cases  related 
by  Francis  Gallon,  in  his  well-known  work,  are  sufficiently 
familiar  and  net'd  only  a  passing  allusion. 

The  case  related  by  Eoehas  is  that  of  a  lawyer  of  57,  who, 
while  he  likes  music,  is  not  a  musician.  He  is  a  traveller  and 
an  accomplished  linguist,  but  has  never  heanl  of  color  audi- 
tion as  a  phenomena,  but  always  thought  his  experience  an 
entirely  normal  one.  He  x>ossc8se8  this  faculty  to  a  remark- 
able degree  and  his  impressions  are  entirely  acoustic  as  to 
their  origin  and  psychical.  He  does  not  exteriorize  sensations, 
but  sees,  as  he  expresses  it,  the  color  in  his  brain.  Of  the 
vowels  a  is  carmine  ;  e.  whit-e;  i,  bhick  ;  o,  yellow  ;  u,  (oo) 
azure  blue.  The  consonants  are  as  a  rule  pale  grey.  Words 
take  their  color  from  the  component  letters.  The  various 
languages  also  have  their  color  labels.  Thus  German,  in 
which  consonants  predominate,  is  mouse  colored ;  French, 
gre<?n  merging  into  yellowish  white ;  English  is  dark  gray; 
Spanish  has  three  colors,  in  the  main,  either  yellow  or  carmine, 
but  sometimes  a  dazzling  metallic  tint ;  Italian  is  yellow,  car- 
mine and  blaek.  Tt  is  with  it^ference  to  musical  sounds  that 
this  is  a  case  of  especial  interest.  The  low  notes  are  a  very 
dark  or  deep  rose  tint ;  the  more  intense  and  higher  pass  from 
red  to  yellow,  then  blue,  and  finally  black  or  a  deep  violet, 
precisely  the  order  in  the  spectrum.  The  order  is  also 
according  to  the  number  of  luminous  light  vibrations,  thus  the 
low  notes  of  few  vibrations  produce  red,  while  the  highest,  of 
many  vibrations,  cnuse  the  perception  of  violet.  In  singing 
the  notes  by  names  the  vowels  give  the  color.  Low  voices 
are  of  a  deep  earmine,  while  high  sharp  voices  are  a  crude 
dark  blue.  Among  musical  instruments  the  sound  of  a  bass 
drum  is  chocolate  ;  of  a  trumpet,  a  brilliant  yellow  ;  hautboy, 
flute  or  piano,  blue;  violin  and  fife,  deep  violet  or  glossy 
black ;  guitar,  gray. 

Lanret   acquaints  us   with   the  case  of    a  man   aged  50^ 
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U  HBi  n  dn  cMeof 
Iwpif  iwi  w  ptodaecd  bjtke 
Dot  ofdj-a  special  color  iMtt 
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d  oiv  oqooieo  off  m  diity  strmw  jrilov 
off  silver  vkite;  oood  6 
red;  a  isa 
Uke towels:  oOprvso  drde, eodi kstt off 

hove  ao  «*<ii>«M^»^  opoo  Ao  color 
in  the  cose  of  m  and  n  at  the  end  of  a 
ore  alto  colored  by  thU  iadlTidasI ;  thas  Ac  aoise  off 
vareo  (French.  Tagae)  gires  the  eoior  frfisatJon  of  oa  i 

Deep  vokas  are  a  dark  chestaat  if  knr  aad  pooo  to 
te  loader  toaes.  In  ■t»e'"g  the  color  i»pies 
prodaced  by  the  boi  iloae  is  i  iMOjaat  paoeiag  iaffo  yeDow ; 
is  a  deep  yeOov;  coirtnlto,  B^  Asolaal;  moMm- 
ti^t  jeDow ;  ooprsao,  paoees  iato  U^hi  and  li|,hlie 
yeHov  ending  in  acream.  Of  the  difknat  iastivMeBts  the 
darioaet  ptodafcs  in  low  aotes  a  <l«ep  dirty  yeOov,  vhOe  in 
tte  hi^  notes  it  anmoea  a  li^t  yeUov.  The  lov  tooca  of  a 
Ante  sjre  yeOov,  r^twcitC  saddexdy  into  light  bine  sad  then 
vhite;  haotboy.  chroae  yellow:  the  piano,  if  played 
qaick  from  low  to  hi^*  gives  first  chestaat,  thea 
red,  wnvy  yeUow^  bine,  bloish  white  and  white  in 
the  TioUn  gives  garaec,  orange,  yellow  aad  while  in  turn 
posoiBg  fron  low  to  hig^i  aotes,  while  in  &e  saaw  way 
Ae  'fidUt  ghres  chestnut  paesing  into  carmine. 

Prof.  Steinbr^ge  of  Giessen  infonns  ns  of  a  esse  that  was 
brougbt  to  his  attention  by  an  exile  Germsn  Jesuit  in  Madeira. 
It  was  of  a  boy  of  sixteen,  who  had  always  lived  in  one  of  the 
cooBtry  districts  of  the  island,  was  strong  and  healthy^  nnisK* 
lazy  and  nnmasicaL  His  color  iaqwessioas  caao 
snd  suddenly ;  no  time  elapiscd  in  whi<^  mere 
cooM  take  place.  It  was  rather  a  case  of  per* 
ceiling  the  objects,  sounds  snd  noises  as  actnally  colored. 
Fechner  also  collected  a  large  number  of  caseSf  of  which  ^7 
were  decidedly  ^e^r  and  authentic.  Under  these  we  find  two 
of  persons  totally  blind,  who  never  noticed  this  peculiar 
tscnlty  until  after  they  became  blind,  when  they  posmsoed  it 
to  a  remarkable  degree.  Also  the  case  of  a  color  blind  person 
i»  dted,  bat  he  associated  only  the  colors,  known  to  him, 
while  red  was  lacking.  One  lady,  who  always  had  color  im- 
pressions in  connection  with  numbers,  proper  names  and  days 
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of  the  week  from  her  earliest  childhood,  wrote  in  connection 
with  the  answer  to  the  list  of  questions  sent  out  to  such  per- 
flons:  **  My  mother  aesociated  other  colors  and  was  always 
very  indignant  when  I  maintained  that  the  colors  were  other 
than  those  she  gave.*' 

The  subject  of  whom  Paul  Raymond  writes  is  a  man  of 
30,  strong,  never  been  sick,  bnt  impressionable  and  has  alter- 
native moods  of  excitement  and  depression.  From  the 
earliest  times  he  has  had  these  color  impressions  called  up 
chiefly  with  the  vowels.  No  musical  sounds  give  him  per- 
ception of  color.  Each  syllable  takes  its  color  from  the 
vowels.  The  languages  are  iilso  colored.  Thus  English  is 
gray;  Italian,  yellow;  German,  bla<*k  ;  Spanish,  blue.  But 
each  word  takes  its  color  from  its  component  vowels  no 
matter  in  what  language  the  words  are  found. 

The  case  related  by  Griiber  possesses  nothing  especially 
new.  It  is  a  case  in  which  these  pseudo  sensations  can  be 
traced  both  to  acoustic  and  optic  origin.  Figures  also  have 
colors  with  this  person,  and  merely  by  the  aid  of  combinations 
of  colors  alone  is  he  able  to  carry  on  anthmctical  processes. 

Of  the  print<^  eases  in  English  that  which  Prof.  Holden 
records  of  his  daughter  Mildred  is  one  of  the  most  interesting 
ami  thoroughgoing.  (Cf.  Nature  Vol.  44  p.  223^.)  By  mere 
a<^cident  he  learned  of  the  color  associatious  possessed  by  his 
daughter  and  became  intensely  interested.  He  made  a  record 
of  the  colors  as  associat-ed  with  letters  at  six  difierent  periodsi 
when  she  was  7,  8,  10^,  13,  UJ  and  17J  years  of  age,  re- 
8I)ectively.  The  agreement  of  these  different  lists  is  most  re- 
markable, showing  very  plainly  that  it  is  not  a  case  of  mere 
memory,  bnt  one  of  vivid  and  permanent  associations.  In 
numbers,  1  is  black  ;  2,  cream  color  j  3,  light  blue;  4,  brown  ; 
6,  white;  6,  crimson;  7,  greenish;  8.  white;  9,  greenish; 
10,  brown;  11,  black;  12,  cream  color;  13,  blue;  14,  brown, 
and  so  on.  Thus  11  has  the  same  color  as  1 ;  12  as  2 ;  13  as 
3 ;  14  as  4  ;  15  as  5,  etc.  In  going  over  the  table  we  tind  that 
G,  P,  T,  Z,  7  and  9  are  green;  A,  H,  5,  8,  V  and  Friday 
are  white;  C,  O,  8,  U  and  Saturday  are  yellow. 

We  will  not  give  place  here  to  the  contribution  of  President 
Jordan,  l>ecause  it  has  been  so  recently  published  and  is  very 
familiar  to  all.  In  this  same  article  are  also  detailed  some  of 
the  interesting  ex4>eriences  of  Prof.  Spencer,  of  Moore's  Hill 
College,  Indiana.  The  writer  is  under  gi*eat  obligations  to 
President  Jordan  for  th*^  hitherto  unpublished  account  of  the 
following  three  cases.  The  first  two  were  furnishe^l  him  by 
Mr.  Launcelot  and  Mr.  Harris,  of  Lexim^ton,  Va.,  whiie  the 
latter  was  received  from  Miss  Woodward,  a  stndcnt  in  Stan- 
ford University.     They  will   \)e  given  with  the  exception  of  a 
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few  minor  changes  in  the  corresi)ondents*  own  words.  The 
yonn^  lady  in  the  first  case  is  abont  IS  years  of  age. 

My  sister,  who  had  been  amased  at  my  color  a^so<*iatiODS, 

jokingly  asked  Mis8  Jalia  B the  color  of  A.     She  replied, 

"Brown,  of  conrse/*  and  was  Burjirised  to  hear  that  it  did 
not  BO  appear  to  everyone,  **  How  could  anyone  tell  whether 
a  name  was  pretty  or  not  except  by  its  color  !  *'  On  farther 
examination  she  gave  without  hesitation  the  colors  of  most 
of  the  letters,  there  being  a  few  the  color  of  which  she  foand 
difficulty  in  expressing  in  words. 


A^^brown. 
B=gray. 
C=  yellow. 
D--gray. 

E  =  yellow. 
r  =  black. 
G flight  pearl. 
H  =  black. 
I— lead-color. 


J=black. 
K  =  green. 
L= brown. 
M=green. 
N  =  green. 
O^red. 

P— gray. 
Q=- green. 
K--red. 


8  « lead- color. 
T=/w/e  yellow. 
U  =  blae. 
V^gray. 
W  =  brown. 
X= lead- color. 
Y^purj)le*. 
Z  ="  gray  &  brown 
mixed." 


She  also  gave  the  colors  of  a  number  of  names  of  persons, 
indicating  whether  they  were  pretty  or  otherwise. 

At>oat  two  weeks  alter  this  I  questioned  her  myself  and 
found  the  colors  of  the  letters,  which  she  gave  instantly,  to 
be.  with  one  exception.'  precisely  the  same  as  those  on  the 
foregoing  i>age  which  my  sister  had  taken  down.  I  also  asked 
the  color  of  a  number  of  names  of  persons  and  other  words. 
I  at  once  discovered  that  the  word  took  the  color  or  colors  of 
the  vowel  or  vowels  which  it  contained.*  The  color  in  the 
accented  syllable  predominated,  and  when  a  syllable  was  but 
slightly  pronounced,  its  color  was  ignored  altogether.  Thus 
Ashley  is  brown  only. 

The  name  or  word  is  colored  according  to  its  printed  or 
written  form,  not  its  sound.  Thus  Lila  is  yellow  and  lead- 
color,  while  the  ine  in  Josephine  is  lead-color  and  yellow — 
the  former  color,  however,  predominating  in  each  case. 
When  I  asked  the  color  of  Goethe  she  answered  blue,  spelling 
to  herself  Gurty^  but  on  writing  the  name  and  showing  it  to 
her,  she  said  it  was  red  and  i/eUow,  Yet  the  sound  evidently 
ptays  a  part,  as  the  following  list  shows : 


lAucy,*  bright  brown. 
Lila,  bright  yellow. 
Lina,  nearly  black. 


Myrtle,  color  of  y,  a  beautiful 

name. 
Larkin,  **  wine-color  brown." 


KTolor  of  cnp^myrtle. 

n.'  gWeo  as  black  to  my  sister's  list. 

*Ct.  OftUon  flg.  68,  whfoh  I  bavs  since  seen. 

^SooDded  aa  in  Alice    ificma  Inconsistent.    The  n  eeems  to  figure. 
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Lilly,  lighter  shade-load-color, 
ine  in  Josephine,  Lilly. 
Rosa,  bright  red. 
Luhi,  deep  blue. 
UUa,  lighter  blue. 

There  are  some  exceptions  to  her  law  for  nolo  ring  words, 
the  following  being  those  I  could  discover  : 


Alice,  dull  brown  (a  hideoas 

name). 
Amy,  less  dark. 
Lettie,  light  yellow. 


Buck^  red. 
•Wirt,  wine-color. 
Bird,  red. 


WiU,  red. 
Willie,  white. 
Bath,  lilac. 


Mary,  green. 
•Cassie,  green, 
Lizzie,  g^reen. 


All  of  these  except  those  marked  with  an  •  are  names, 
chiefly  in  her  family,  with  which  she  was  familiar  before  she 
knew  her  letters.  The  other  two,  however,  she  had  not 
heani  until  recently.  Moreover,  a  number  of  her  family  names 
are  colored  according  to  her  general  law. 

It  is  with  names  of  persons  that  she  chiefly  associates 
color,  but  she  gives  the  color  or  colors  of  any  word  accoi*ding 
to  its  vowels. 

She  hati  three  colors  for  sounds — yellow,  red  and  dark.  A 
high  note  on  the  piano,  a  cricket^s  chirp  are  yellow ;  a  low 
noto,  a  mau'S  deep  voice,  dark  (precisely  as  with  myself). 
She  gives  as  red  a  cat's  mew,  a  cock's  crow,  a  man's  whis- 
tling.    A  rattle  is  yellow. 

She  has  no  associations  for  tastes,  smells  or  pains. 

The  second  is  the  case  of  Miss  Rosa  B .     These  two 

young  ladies  are  cousins. 


a=  brown. 
b=blue. 
c=-gray. 
d»lead  color, 
e^  yellow. 
f=  brown. 
g=  yellow. 
h=  green. 
i=Iead  color. 


j=lead  color, 
k— light  brown. 
l=black. 
m^green. 
n=gray. 
o=red. 
p=«  yellow. 
q= green, 
r=dark  red. 


8=  yellow. 
t==  yellow. 
u=blue. 
V— gray. 
w=^  brown. 
x=  black, 
y.lead  color. 
z=gray. 


*'  U  "  when  connected  with  **  H  '*  is  always  green  ;  if  not 
is  blue.  The  color  of  a  word  is  generally  determined  by  the 
vowels  it  contains. 

Names  that  she  was  familiar  with  before  she  learned  her 
letters  are  exceptions  to  this  rule. 

The  third  case  is  in  the  form  of  a  confession  by  Miss 
M . 

I  think  I  must  have  been  about  four  years  old  when  I  liegan 
to  associate  color  with  words,  and  it  was  evidently  their 
sound  and  not  their  me-aning  that  aroused  the  sensation. 
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Tet  I  do  not  xemember  that  letters  or  nnmbers  eonvey«Hi 
any  snch  impreiwion.  Only  new  words  snch  u  I  heard  for 
the  first  time,  gave  me  a  distiDet  idea  of  color.  Famfly  namee 
as  well  as  given  namee  nearly  always  bad  some  color, 
axkd  thoee  which  had  cone  were  soon  forgotten  by  me.  I  can 
recall  the  name  of  some  people  in  stones  told  me  when  I  waa 
a  child  and  even  now  their  color  accompanies  them.  Again* 
T  may  think  of  a  story  and  a  person  in  it  in  whom  I  wa^  as 
much  or  more  interested  than  in  those  first  mentioned,  yet  I 
can  not  think  of  the  name.  When  the  name  ia  told  me  the 
color  is  lacking  or  indistinct.  The  same  word  or  name  al- 
ways bore  the  same  color,  no  matier  where  it  was  nsed. 

Words  which  1  had  been  accastomed  to  hearing  daily  had 
no  color.  At  one  time  my  brother,  who  conld  speak  French, 
pronounced  the  word  •*  encore/*  bnt  without  giving  any 
meaning ;  it  sounded  yellow  to  me  and  I  did  not  forget  it. 

I  dou' t  think  that  music  was  ever  accompanied  by  color, 
at  least  not  a  melody,  bat  I  think  that  certain  chords  had 
color.  I  recall  tho^e  wonls  as  having  a  distinct  color,  Eng- 
land, blue  :  Bertha,  blue  ;  Kobert,  brown  :  alligator,  green  ; 
hyena,  yellow ;    Alma,  orange ;    Emma,  blue  ;    Charlie,  red. 

In  the  April  number  of  the  current  volume  of  the  Revue 
Fhilrmophiqufy  Beaunis  and  Binet  publish  results  of  their  en- 
deavor to  measure  the  reaction  time  in  two  cases  of  color 
andition.  The  time  indicated  is  that  which  elapses  between 
tiie  lettering  of  a  certain  lett«>r  and  the  touching  of  the  electric 
key  as  soon  as  the  associated  color  is  announced.  Even  witli 
their  imperfect  apparatus  the  time  is  found  to  be  remarkably 
short.  Thus  in  one  case  the  average  for  a  is  .47"  ;  e^  .62"  ; 
i,  ,43"  ;  o,  .49"  and  u,  .56",  making  an  average  of  .51  »ec.  On 
the  other  hand  the  mean  time  for  the  recognition  of  the  letter 
alone  regardless  of  color  was  .45  sec.  Thus  the  mean  time 
occupied  for  the  association  of  color  was  .(XJ  sec.  Phillippe 
made  a  series  of  experiments  in  which  the  mean  reaction- 
time  for  figures  alone  was  greater  than  for  the  associated 
color  ;  for  the  person  to  name  the  figure  it  took  0.76  sec.,  to 
name  the  color  0.70  sec.  The  color  was  always  seen  before 
the  meaning  of  the  word  was  observed.  In  moments  of  fatigue 
the  color  impressions  are  more  intense. 

A  considerable  number  of  cases  have  been  investigated  by 
the  writer,  but  only  one  is  selected  for  a  detailed!  statement  on 

account  of  limited  space.     It  is  that  of  Miss  S ,  a  young 

lady  much  above  the  average  in  intelligence  and  very  ac- 
complished. The  aesthetic  element  is  a  prominent  factor  in 
ber  psychic  life.  She  is  a  skillful  musician,  having  tanght  In 
a  conservatory  of  music  for  some  years  ;  very  well  informed 
as  to  literature  and   is  herself  a  pleasing  writer.     With  her 
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the  color  impressions  arc  prodnoed  in  three  ways.  First, 
and  chiefly  through  the  graphic  forms ;  second,  through 
auditory  stimulation  ;  and  third,  by  means  of  ideation.  It 
is  a  complete  and  fully  rounded  out  case.  All  the  letters  are 
colored  thus. 


0=  black  on  white  ground. 

P— bright  yellow. 

Q=  Naples  yellow  (buff). 

Jl=dark  green. 

S=  light  green. 

T^red;  less  intense  than  H 

orK. 
ir-=gray. 

V= pearl —slightly  lavender. 
W=black. 

X— red  ;  still  less  intense. 
Y=« yellow  into  green. 
Z— brown  sometimes  shading 

into  an  iridescent  purple. 


A=- opaque  white. 

B=dark  cactus  gi-een. 

C=pale  yellow. 

D=tan  color. 

E— warm  grey  but  pale. 

P=^very  dark  brown. 

G^yellowish  bright  tan. 

H=*red,  crimson. 

I— black. 

J'^  black    sometimes   shades 

into  green. 
K=red — very  like  H. 
L=  black. 
M=blue, 
K— gray. 

The  numerical  digits  are  also  colored.  Thus  1  is  black 
like  i ;  2  is  opaque  white,  like  a ;  3  is  bright  green,  slightly 
yellow ;  4  is  seal  brown  ;  5,  black  ;  6,  gi-ey  ;  7,  yellow  ;  8, 
pink  ;  9,  brown,  lighter  than  4.  The  colors  of  numbers  are 
often  and  even  generally  more  intense  than  those  of  letters. 

In  music  written  in  different  keys  C.  D.  etc.,  the  music  has 
a  general  background  of  color  which  is  the  same  as  that  of 
the  index  letter  indicating  the  key.  Thus  music  written  in 
the  key  of  D  is  tan  color.  All  ^'  sharp"  keys  are  brighter 
and  ' '  flats ' '  are  less  brilliant. 

Words  pronounced  alike  but  spelled  differently  have 
different  colors.  Words  generally  take  their  tone  of  color 
from  the  initial  letter.  Thus  with  the  same  letters  in  differ- 
ent combinations  we  have  different  color-impressions,  e.  g., 
deer=tAn  ;  reed==  greenish  yellow.  M'ith  this  person  we  find 
there  is  an  intimate  relation  between  form  and  color.  In 
grouping  several  letters  of  one  color  we  find  that  H,  K,  T  and 
X  are  red ;  B,  R,  S  and  6  are  green  ;  C,  G,  P,  Q,  D,  tan 
color ;  Y  and  7  are  yellow  ;  Z,  F,  4  and  9  are  brown  ;  N,  U, 
V,  A  and  E  are  gray.  This  fact  we  will  refer  to  again  in  au 
attempt  to  explain  these  phenomena. 

B.— Explanatory. 

Believing  that  the  scientific  method  is  the  only  legitimate 
one,  we  have  sought  in  the  first  place  to  present  the  facts  as 
found  before  advancing  any  explanation.     The  disclosure  of 
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H-  KaiMr  |a>iimm  uie  idea  dkac  the  sabject  himaelf 
the  eolor  into  on  inrfmefcr  (^akioa  with  the  wo«ds  in  ocder 
to  better  trngmre  these  votde  upon  bis  mmmarj.  He  sa^ 
it  partakes  then  off  the  natorp  of  itnooi'istion  of  ideas, 
back  to  the  gartieat  infancy  and  in  virtae  off  vhidi  oer- 
coiora  voold  be  anited  to  words  rolantarOy  and  then  by 


In  IS 75,  Losaaaa  wnta  tiait  the 
color  in  Ae  hanan  brain  coold  be 

■di  other  in  pere^irin^.  Prof.  Xod  baa  a  kindred 
A  jear  later.  1676,  he  irriies  that  false  eccoodazy  sen- 
m^^  be  doe  to  a  central  nervous  irradiadon  deter^ 
ring  the  sensorial  afiereat  cnurente.  And  still  in  tb«^  saiae 
line  Pottcfaet  and  Taorneox  hold  chat  it  is  dne  to  an  aboonnal 
Ciosaingoff  eertain  affo^nc  or  sensory  fibres.  Bat  to  this 
PtodroDO  objects  that,  according  to  the  Toaa^HdMholts  thee  rr, 
BQ  immense  nomber  vonid  have  Co  be  timed  aaide  in  onler 
to  do  the  great  amonnr  of  vork.  This  assomee  the  ralidity 
off  ^e  theory  of  TooBg-Helmholtz.  Pedrooo  himself  «n>ald 
rather  admit  the  existence  of  sensorial  cerebral  centers  Located 
loaMwhore  in  the  ^nj  cortex  and  would  explain  on  the  basis 
off  the  oontagaity  of  the  dirooiatie  and  acoustic  centers.    This 
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explains  only  a  portion  of  the  facte — those  of  color  audition 
alone. 

Bai'atoux,  in  1883,  Htates  that  the  chi'omatic  center  can  be 
excited,  not  only  by  impressions  from  the  retina  but  by 
deJi verances  through  the  other  ortpms  of  sense.  Is  the  stimulus 
always  directly  carried  to  the  chromatic  center  or  via  the 
auditory  fibres  at  times  1  He  thinks  these  psendo  sensations 
of  color  due  to  anastomose  of  fibres,  rudimentary  in  ordinary 
men,  but  in  certain  cases  highly  developed. 

Prof.  Steinbrii^ge  maintaiuw  that  thiH  chuss  of  phenomena 
arises,  in  the  earliest  youth  perhaps,  from  direct  double  per- 
ception. In  later  years  the  eorrespoudiug  disposition  of  the 
brain  which  the  double  perception  ai-oused  has  been  impressed 
once  upon  the  organic  memory  so  that  the  associated  color 
returns  when  the  vowel  or  word  i§  recalled.  He  says  there 
are  two  possible  explanations  : — either  the  sensory  stimulus 
of  one  sensory  nerve  passes  to  another  sensory  nerve  in  the 
course  to  the  brain  and  thus  reaches  a  cortical  center  other 
than  that  for  whieh  it  was  headed,  or  it  spreads  out  beyond 
the  limits  of  its  own  proper  center,  reaching  a  second  center, 
by  me^ns  of  which  a  second  perception  is  free<l. 

Rochas  explains  by  assuming  a  sort  of  unconscious  con- 
nection of  cortical  cells  that  have  to  do  with  hearing  and 
vision.  He  adduces  the  case  of  Gautier,  in  which  certain 
excitants,  e.  g.,  hasheesh,  can  establish  such  counections  or 
relations  which  do  not  ordinarily  exist.  Ferd  believes 
colored  vision  to  be  entirely  due  to  the  particular  tone  of  the 
nervous  system,  which  is  obtainable  by  diSerent  excitants  and 
pi-esentations.  He  rejects  the  theoi-y  of  anastomosis  between 
the  two  cortical  centers  and  tangling  of  fibres.  Professor 
Urt)an8chit8ch  considers  these  pseudo  sensations  as  reflex 
sensorial  phenomena. 

Prof.  Stevens'  theory  may  be  taken  as  a  type  of  that  large 
class  who  rest  entirely  upon  "psychical  association ' *  as  basis 
of  explanation,  when  he  says  my  own  explauation  of  the 
matter  is  this  :  When  we  are  learning  to  spell  we  associate 
certain  colors  with  certain  words  and  those  words  give  ua  the 
idea  of  color.  These  words  may  be  said  to  be  chromopoetic 
and  this  property  cannot  be  dissociated  from  them.  For 
example,  D  is  associated  in  my  mind  with  dog,  and  when  I 
think  of  a  dog  it  never  is  a  white  dog,  but  always  a  black 
one ;  hence,  D  is  black,  I  brings  up  ink  and  black  ink  ;  J,  a 
jug  of  a  brown  color  ;  V  is  a  vulture,  which  I  always  think  of 
as  brown." 

Thus  there  are  a  large  number  of  investierators  who  claim 
that  the  physiological  does  not  fill  the  bill,  and  that  the  only 
explanation  is  to  apply  the  law  of  association  of  ideas  and 
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they  do  it  with  a  vengeance.  They  ask,  why  could  these 
phenomena  take  place  in  the  blind,  in  the  darkness,  when  the 
eyes  are  open  or  shut,  when  the  appearance  of  the  colored 
image  is  etiually  sudden  and  spontaneous?  But  to  our  mind 
there  are  objections  just  as  insuperable  against  the  associa- 
tional  theory.  While  we  cannot  a4x;ept  the  purely  physio- 
logical explanation*  we  can  neither  regard  the  theory  of 
**  psychic  association  ''  as  satisfactory.  The  facts  themselves 
present  difficulties  in  which  such  a  theory  cannot  over-ride 
or  surmount.  Before  making  a  statement  of  these  difficulties 
we  wish  to  call  attention  to  the  general  fact  that  as  yet  no 
settlement  has  been  effected  with  reference  to  a  theory  of 
color.  The  Young- Helmholtz  theory  cannot  account  for 
some  of  the  simplest  facts,  e.  g.,  the  phenomena  of  contrast. 
The  evidence  from  histology  is  mainly  against  this  theory. 
There  is  a  tendency  at  pi-esent  to  accept  a  *' four  color*' 
rather  than  a  three  color  theory.  Hering's  hypothesis  seems 
also  to  involve  certain  unwarrantable  assumptions.  His 
assumption  of  the  *'  destruction  "  and  ^*  construction  "  of  the 
visual  substance  is  the  most  difficult  article  of  his**  color- 
creed  "  to  believe.  We  a<lopt  the  conclusions  of  von  Kries 
rather  than  those  of  Wundt,  Hering  or  Helraholtz.  After  a 
careful  and  painstaking  examination  he  finds  it  necessary  to 
say  that**  the  photochemical  facts  compel  us  to  adopt  a 
theory  of  component  elements  rather  than  one  of  changes 
qualitatively  alike  and  aixanged  in  a  continuous  series.  Only 
by  aid  of  assuming  the  varied  combinations  of  such  elements 
can  we  explain  the  phenomena  of  oxluiu.stiou,  contrast,  the 
mixing  of  colors  from  fundamental  color  tones  and  the  phe- 
nomena of  after  images.  The  articulation  and  adjustment 
Of  these  combinations  we  would  assign  to  the  central  organs. 
We  wish  now  to  call  attention  to  the  following  facts  of  pseudo 
chromesthesia. 

In  the  majority  of  cases  it  seems  to  attach  itself  to  a  special 
condition  of  the  nervous  system,  as  well  as  to  a  well  de- 
veloped faculty  of  the  imagination.  Very  rarely  is  there  a 
defect  of  the  eye  or  ear.  It  is  remarkable  that  the  younger 
Nussbaumer  was  equipped  with  a  very  keen  ear,  for  he  was 
able  to  distinguish  eleven  partial  tones  in  a  klang  without 
using  resonators,  and  without  any  practice.  To  be  able  to 
do  this,  of  course,  requires  not  only  intact  end  organs  of 
sense  but  also  perfect  condition  of  the  central  organs.  Most 
of  these  phenomena,  with  notable  exceptions,  however,  date 
from  the  early  yesirs  of  the  subject.  The  larger  number  color 
sounds,  especially  st>eech.  Some  color  onir/  the  graphic  forms 
of  letters.  The  secondary  imjiression  is  so  intimately  bound 
with  the  perception  that  it  is  impossible  to  separate  the  two. 
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Then  heredity  plays  an  important  part.  It  is  very  infreqnenf 
that  a  Hingle  menilter  of  a  family  alone  ex^ierienceH  pseado 
chromesthesic  impressions.  These  impressions  of  colors 
become  more  intense,  vivid,  and  striking  when  the  person 
is  fatigued.  The  intensity  and  clearness  of  these  color  sen- 
sations ai"e  diffei*ent  with  tlie  right  and  left  eye  of  the  subject. 
There  seems  to  be  a  perfect  agreement  in  the  testimony  to 
the  effect  that  it  is  the  form  or  sound  and  not  tht  meaniyuf  of 
the  word  that  calls  up  the  color.  To  a  certain  extent  these 
phenomena  can  be  produced  artificially  by  means  of  dmgs, 
et-c.  The  lai*ger  uuml^er  of  the  subjects  are  women,  who 
as  a  class  can  hardly  be  called  in(ro»peciive  ;  at  least  they  are 
lees  so  than  nuni — but  they  are  more  observant.  These 
secondary  color  impressions  remain  constant  in  their  relation 
to  the  primary  perception.  That  is,  the  same  colors  are 
always  called  up  by  the  same  excitant  or  stimulus.  In 
experiments  we  have  made  upon  such  subjects  with  view  to 
ascertain  the  reaction  time,  we  find  no  measurable  difference 
between  the  time  it  takes  to  announce  the  letter  and  to  an- 
nounce its  color.  Thus  with  the  ordinary  *' Fallapparat '' 
connected  with  a  Ilipp  chronoscoi>e,  you  expose  the  letter  D. 
It  takes  no  longer  for  tho  subject  to  say  *' tan-color'^  upon 
seeing  this  object  than  it  does  to  say  '*  D."  There  are  very 
few  exceptions  to  this  rule.  Indeed  there  are  many  cases  in 
which  the  color  is  recognized  before  the  letter  or  figure. 

To  us  it  seems  plain  that  the  theory  of  '^psychic  as- 
sociation "  cannot  account  for  all  the  alwve  fjicts  even  if  it 
may  be  satisfactory  as  an  explanation  in  a  few  cases.  We 
must,  for  sake  of  convenience,  divide  the  phenomena  into  two 
classes.  (1)  Those  that  occur  within  the  limits  of  the  same 
sense,  pseudc  chromesthe-sia  of  optical  origin,  and  (2),  those 
phenomena  which  lind  expression  in  a  different  sense  from 
the  one  primarily  excited,  for  example — color  audition.  In 
no  case  would  we  feel  wari'antetl  on  the  basis  of  our  present 
knowledge  in  attributing  these  phenomena  to  the  retinal 
elements — to  the  rods  and  cones — though  there  is  a  temp- 
tation to  do  so,  espe<?ially  in  tho.se  cases  where  similar  graphic 
forms  produce  similar  color  impressions.  It  may  be  that  in 
some  cases  the  phenomena  could  be  rightly  attributed  to  the 
crossing  of  certain  afferent  or  sensory  fibres.  Pe*Jrono  ob- 
jects to  this  by  saying  that  it  would  take  such  a  large  numt)er 
of  such  fibres.  He  seems  to  l>e  ignorant  of  the  fact  that  the 
number  of  optic  fibres  alone  is  between  four  huudi*ed  and 
thirty-eight  thousand  (Salzer)  and  one  million  (Krause). 
The  optic  nerve  fibres  lie  in  layers,  but  in  the  region  of  the 
7nacHla  /w/ttr,  they  are  finer  and  in  fewer  layers  and  anas- 
tomose freely.     The  rods  and  cones,  it  may  be  said  in  this 
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conneetion,  are  estimated  to  be  seven  times  as  nmnerons  mB 
the  optic  nerve  fibres . 

While  it  may  be  that  a  few  of  the  cases  can  be  best  ac- 
oonnt«d  for  by  applying  the  theory  of  psyehic  associations  as  in 
the  case  of  naml)er  forms*  we  are  inclined  to  attribute  the 
majority  of  cases  to  the  cerebral  centers  themselves  and  only 
on  the  t^asis  of  the  facts  involved.  We  might  even  say  that 
the  majority  of  those  cases  regarded  as  purely  **  psychic" 
can,  in  the  last  analysis,  be  traced  to  causes  most  intimately 
related  to  the  cerebral  centers  themselves.  For  example,  in 
the  case  instanced.  Did  Prof.  S.  come  to  regartl  D  a.s  bla<'k 
because  he  thought  of  a  black  clog,  or  did  he  think  of  a  black 
dog:  because  the  letter  D  appeared  black,  and  thus,  as  the 
initial  letter,  gave  the  color  to  the  word  ?  Why  are  there  no 
cases  of  disnoHation  of  these  color  impressions,  as  is  often  the 
case  with  purely  psycliical  associations,  such  as  some  of  the 
number  forms  t  Paul  Raymond  instances  certain  clinical 
cases  wTiich  go  to  show  that  there  is  a  close  relation  or  con- 
nection between  the  cerebral  centers.  It  must  also  be  re- 
membered that,  anafonncallt/,  almost  every  pathway  is  open 
to  all  the  incoming  impulses,  and  that  the  cerebral  cortex  is 
a  physiological  continuum  made  so  by  the  so  called  **  tibers 
of  asBOciatiOD.''  The  auditory  and  visual  centers  are  the 
doaest  to  each  other  of  any  of  the  cortical  centers  on  the 
brain  surface.  As  to  whether  there  is  any  such  thing  as  a 
*' chromatic  center '■  we  know  only  the  following:  With  refer- 
ence to  the  perceptions  of  light,  color  and  form,  it  occurs,  of 
course,  that  the  loss  of  light  perceptions  necessarily  involves 
the  other  two— bnt  either  of  these  alone— form  or  color  may 
be  lost  independently.  Noyes  cites  a  case  from  Graefe's 
Archiv  of  a  person  who  could  read  words,  but  not  count 
figures.  The  hemianopic  loss  of  sight  had  respect  only 
to  perception  of  form,  but  not  to  perception  of  light. 
There  was  also  a  slightly  reduced  color  senne  in  the 
remaining  half  of  the  fields.  We  know  that  the  centers 
for  light,  form  and  color  sense  are  all  in  the  cortex 
of  the  occipital  lobe.  Wilbrand  and  Rheinhart  place  them 
one  above  the  other ;  the  light  sense  external,  form  sense 
intermediate,  and  color  sense  Internal.  Sequin,  Verry  and 
Nothnagel  think  them  to  be  side  by  side.  It  can  easily  be 
seen  that  in  any  case  tlie  nervous  afierent  impulse  could  either 
by  increased  intensity,  inhibition  or  irradiation  call  up  a 
secondary  impression.  This  relation  is  more  frequent,  when 
not  within  the  limits  of  the  same  sense,  between  color  and 
sound,  because  these  centers  are  adjacent.  On  this  so-called 
physiological  basis  we  can  explain  those  cases  artificially 
prodnced  as  well  as  the  intensifying  of  the  color  impressions 
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through  fatigue.  In  other  words,  in  such  cases,  the  amount 
and  nature  of  the  blood  supply  has  undergone  a  moditicutioa. 
After  going  carefully  over  the  data  furnished  by  several 
hundred  cases  of  persons  who  possess  the  faculty  of  pseudo 
chromestbesia,  we  sum  up  our  position  as  follows  :  Some 
few  may  depend  somewhat  upon  the  association  of  idfaj< 
dating  from  youth,  developed  in  a  manner  conscious  or  uncon- 
scious, and  tiius  ordinarily  we  may  be  said  to  arrive  at  the 
coloring  of  the  days  of  the  week,  epochs  of  history,  etc., 
similar  to  the  phenomena  of  number  forms.  Even  such  are 
called  **  automatic  associations."  What  lathe  real  difference 
between  perceptions  through  a  sensation  and  one  through  an 
^*^  automatic  association!"  In  adult  life  we  have  no  such 
thing  as  pure  sensation.  The  content  of  our  perceptions  is 
supplied  by  the  afferent  impulse  and  the  reproductive  brain 
processes  aroused.  Every  i)erception  of  a  thing  or  quality 
is  the  sensation  plus  remembered  sensations, — generally,  or- 
ganically or  physiologically  remembered — at  least  the  process 
is  a  eub-consciouB  one.  In  the  greater  per  cent,  of  cases  the 
pseudo  chromesthesic  phenomena  arise  from  some  soil  of 
cerebral  work  which  is  the  outcome  of  the  close  relation  of 
the  cortical  centers,  which  are  connected  by  numerous  asso- 
ciational  fibers,  notably  the  visual  and  auditory  centers. 
"Whether  this  is  done  by  anastomosis  of  fibres  or  in-adiation, 
or  by  direct  stimulus  of  the  fibres  of  associations,  it  is  evident 
that  in  some  cases  at  Iea»t  it  takes  place  within  the  centers 
themselves.  It  is  a  notable  fact  that  the  weaker  the  color 
impressions  the  more  *' psychic"  and  **  ideal  "it  seems. 
There  are  still  other  cases  which  would  have  a  certain  analogy 
with  optical  illusions  and  still  others  that  partake  more  of 
the  nature  of  hallucinations- 

The  writer  will  continue  his  psychometric  as  well  as  other 
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EEPOBT  OF  AH    EXPERIMENTAL    TEST    OF    MUSI- 
CAL EXPRESSIVENESS. 


Bt  Benjamin  Ives  Oilman. 


k  this  of  any  element  of  spiritnal  content 
ttrison  of  whatever  impressions  we  can 
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obtain  of  the  given  piece.  Left  out  of  the  comparison  alto- 
gether, we  may  assume,  by  the  terms  of  the  definition  of  ex- 
pression, will  be,  first:  the  impi-essions  of  inattentive  hear- 
ers, for  in  these  cases  no  auditory  perceptions  exist,  in  the 
sense  of  graspeti  content  of  sound  ;  and  second,  those  cases  in 
which  the  attention  of  the  hearer  is  altogether  absorbed  by 
his  auditory  perceptions,  for  here  no  impression  exists  of 
which  an  account  can  be  given.  Certain  impressions  of  at- 
tentive hearers  having  been  obtained,  the  next  step  will  be  to 
ascertain  by  comparison  what  prevalent  agreements  exist  l)e- 
tween  them.  These  hypothetical  elements  of  the  expression 
of  the  piece  must  then  I>e  testetl  by  drawing  new  impressions 
into  the  comparison.  Any  hypothetical  element  which  pre- 
vails also  in  the  new  collection  of  instances,  gains  through 
that  confirmation  the  rank  of  a  probable  element  of  the  ex- 
pi^ssiveness  of  the  piece;  any  found  among  the  minority 
only  becomes  through  this  fact  a  discredited  hypothesis. 

An  agreement  which  is  dependent  only  upon  particular  ex- 
periences of  the  audit-ors  would  certainly  disappear  in  the 
long  run,  and  may  be  thrown  out  at  once.  This  would  elimi- 
nate any  agreement  which  could  be  ascribed  to  external  asso- 
ciations with  the  music ;  such  a«  those  arising  from  itsi  oc- 
currence, or  the  occurrence  of  music  like  it,  on  special  oc- 
casions, or  at  special  places,  or  in  connection  with  special 
things  or  events.  Here  belongs  the  requirement  that  the 
selection  which  is  to  be  the  subject  of  a  test  must  not  be 
recognized^  else  such  associations  (its  name,  the  words  that 
go  with  it,  the  dramatic  situation  for  which  it  was  written, 
etc.,  etc.)  will  give  it  an  adventitious  expressiveness.  In 
this  category  are  to  be  placed  agreements  caused  by  the  com- 
munication of  the  spiritual  state  of  one  auditor  to  another. 
Any  consensus  caused  by  word  or  sign,  or  by  the  knowledge 
in  any  way  receiA^ed  of  the  interpretation  given  by  another, 
would  be  ephemei-al,  and  is  discredited  in  advance.  Al- 
though the  auditors  may  strive  to  disregard  all  such  influ- 
ences, it  is  a  feat  of  introspective  chemistry  of  which,  doubt- 
less, none  are  capable  to  dissociate  their  external  acci-etions 
from  the  rest  of  the  spiritual  state.  In  searching  for  the  ex- 
pression of  a  piece,  the  aim  should  l:»e  to  select  the  impres- 
sions of  those  auditors  only  to  no  group  of  whom  such  knowl- 
edge about  and  associations  with  a  piece  are  common. 

It  may  be  that  an  inquiry  like  the  present  will  bring  to 
light  certain  conditions  of  mind,  or  certain  types  of  mental 
structure,  among  instances  of  which  the  expressiveness  of  a 
music  is  more  fully  and  distinctly  felt  than  under  other  con- 
ditions and  by  other  minds.  One  psychical  element,  which 
it  seems  aut-ecedently  very  probable  would   iucrease  the  ex- 


44 


OILMAN 


pressiveness  of  a  given  music  to  its  possessor,  is  that  oi 
apperception,  enjoyment  of  the  auditory  content  presented. 
This  may  in  part  be  an  effect  dne  to  the  attention,  which^ 
without  interest  in  a  music,  would  tend  to  desert  the  sound 
and  reduce  the  amount  of  coincidence  between  the  auditory 
impression  and  those  of  others  toward  that  of  any  juxtaposed 
individuals.  The  impressions  of  tliose  who  do  not  enjoy  a 
piece  would,  in  so  far  as  this  is  true,  fall  under  the  head 
above  referred  to,  of  inattentive  stat>ea  of  mind,  not  to  be 
called  impressions.  The  effect  may  in  part  also  be  due  to  the 
fact  that  an  enrichment  of  the  mood  of  mind,  a  more  prolific 
development  of  feeling  and  fancy  takes  place  under  the 
awakening  and  stimulating  effect  of  auditory  pleasure.  If 
this  is  not  to  exhaust  the  matter,  if  apart  from  attention  and 
excitement  the  enjoyment  of  a  piece  makes  it  more  expressive 
to  the  listener,  the  fact  is  interesting  and  piques  the  curiosity. 
In  regard  to  mental  type.  It  is  said,  and  doubtless  with  reason, 
that  certain  persons  possess,  and  others  lack,  '  *  a  sense  for  the 
language  of  tone."  A  vague  phrase  like  this  being  of  no  use 
whatever  in  any  exacter  inquiry,  we  are  again  obliged,  in  or- 
der to  have  something  to  test,  to  invent  a  definite  meaning 
lor  it,  as  we  did  in  the  case  of  expressiveness  itself.  This 
will  be  the  following :  An  auditor  possesses  a  sense  for  the 
language  of  tone,  or  is  specially  sensitive  to  musical  express- 
iveness when  his  impressions  arc  a  better  indication  of  the 
probable  expressiveness  of  a  piece  than  are  those  of  others. 
To  express  this  more  fully,  the  probable  expressiveness  of 
various  pieces  being  determined  by  finding  prevalent  agree- 
ments about  them,  the  examination  of  the  degree  of  fulLnesg 
and  clearness  with  M'hich  a  given  burden  is  reflected  in  the 
impressions  of  a  given  listner,  extended  to  various  listeners 
and  various  expressive  pieces,  may  reveal  the  fact  that  this 
degree  tends  to  be  markedly  higher  in  the  case  of  some  than 
in  the  case  of  the  rest ;  by  which  is  meant  that,  comparing 
impressions  from  more  and  more  pieces,  the  average  of  com- 
pleteness and  clearness  with  which  their  burdens  appear  in 
the  impi-essions  of  certain  listeners  will  eventually  be  fonnd 
much  higher  than  the  same  average  in  the  case  of  the  others. 
In  default  of  any  convincing  evidence  of  the  existence  of  eucJi 
a  class  we  can  only  make  surmises  as  to  the  peculiarity  of 
mental  structure  which  may  be  its  distinguishing  mark.  We 
shall,  nevertheless,  postulate  some  connection  between  this 
characteristic  and  powers  of  musical  invention  in  so  far  as  to 
assume  that  composers  of  rank  x>ossess  it ;  that  is,  we  shall 
assume  that  the  type  of  mind  which  is  capable  of  creating 
structures  of  tone  which  the  world  recognizes  as  beautiful, 
will  also  be  specially  sensitive  to  the  expressiveness  of  such 
creations. 


MUSICAL  EXPRESSIVENESS. 


i5 


As  to  the  general  nature  of  our  inquiry  we  conclude,  then, 
that  it8  aim  should  be  to  find  prevalent  agreements  among 
impressions  from  masic ;  these  when  verified  becoming  the 
probable  expression  or  impoit  of  the  piece  in  question.  Only 
the  impressions  of  auditors  neither  inattentive  to  nor  ab- 
sorbed in  the  music  are  to  be  relied  upon  in  the  test. 
The  auditors  are  further  to  be  independent  listeners,  who  do 
not  recognize  the  music  nor  together  associate  it  in  any  way 
with  particular  exx>eriences.  We  are  prepared  to  restrict 
our  attention  to  impressions  showing  an  enjoyment  of  the 
music  played,  and  tx)  find  indications  in  the  i*eplies  tJiat  there 
may  in  di]fferent  individuals  exist  a  difference  of  capacity  to 
detect  the  exjjressive  burden  of  muKic. 

Theee  logical  I'equirements  of  the  present  inquiry  we  have 
endeavored  to  meet  first  by  making  our  experiment  the  test 
of  certain  hypothetical  conclusions  as  to  the  expressiveness  of 
certain  fragments  of  music  based  on  opinions  already  expres- 
sed in  regard  to  them.  In  general  this  preliminary  evidence 
is  the  interpretation  of  a  single  auditor  and  may  l>e  looked 
upon  aM  his  prevalent  impressiou  formed  from  repeated  hear- 
ings of  the  piece  in  question.  To  some  extent  these  concep- 
tions are  very  likely  the  result  of  association,  due  to  the  au- 
ditor's knowledge  about  the  various  selections  :  to  what  ex- 
tent their  comparison  with  the  replies  will  give  an  idea.  II 
the  evidence  here  presented  t>e  thought  hardly  more  than 
suffices  for  the  formation  of  hypotheses  as  to  the  burden  of 
the  selections  in  ijuestion,  at  least  the  first  step  has  here  l>een 
taken  toward  providing  an  inductive  basis  for  an  opinion 
upon  the  matter.  In  the  second  place  the  liKteners  have  been 
chosen  for  the  most  part  among  those  specially  interested  in 
music ;  what  the  selections  were  has  not  been  divulged  to 
them,  and  they  have  been  requested  to  signify  the  fact  of  any 
recognition  of  the  pieces  and  to  refrain  from  any  communica- 
tion with  one  another  about  them. 

Independently  of  the  general  popular  belief  iu  the  express- 
iveness of  music,  and  iu  advance  of  a  spiM^al  investigation 
like  our  own,  we  have  good  i*eason  to  think  that  at  least 
geneitil  forms  of  prevalent  ngreoment  tend  to  some  extent  to 
emerge  among  the  impressions  of  different  listeners  to  the 
game  piece.  The  mechanism  of  the  induence  of  tone  in  the 
psychical  life  is  largely  a  mystery  (e.  g.,  its  effects  upon 
animals  and  nervously  weak  people),  but  there  is  one  form  of 
its  working  we  con  understand  and  from  which  a  certain  ex- 
pressiveness seems  very  naturally  to  follow.  A  piece  of 
mnsic  is  a  flow  of  sensation  having  certain  characteristics 
which  suggest  other  like  things,  and  those  would  often  in 
difiereut  minds  be  broa<l]y  similar.     The  illustratiou  nearest 
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at  hand  is  that  of  a  decided  double  rhythm  of  accent  marking 
equal  lapses  of  time.  This  bears  a  general  resemblance  to 
the  rhythm  of  ordinary  human  locomotion  and  its  presence 
in  a  music,  we  may  be  sure,  -wiU  make  images  akin  to  this 
present  themselves  very  generally  in  the  minds  of  listeners. 
So  a  marked  triple  rhythm  will  auji:f;eflt  ideas  nearly  or  re- 
motely like  those  of  leaping  and  dancing.  In  the  sphere  of 
emotion  there  exists  one  specially  marked  instance  of  a  prev- 
alent efftH-t,  Whether  the  iHjnnection  l>etween  the  interval 
where  ratio  may  be  expressed  by  the  fraction  ^,  and  the  emo- 
tion of  melancholy  is  to  be  explained  as  a  recondite  case  of 
suggestion  by  fiimilarity  or  in  some  other  psychological  way, 
or  must  be  accounted  for  by  nervous  laws^  is  as  yet  undecided  : 
but  the  connection  itself  is  unquestionable.  This  interval  is 
about  9  of  a  tone  less  than  another  harmonious  combination 
of  pitch,  viz.,  the  interval  |.  Both  are  called  Thirds  (the 
name  growing  out  of  their  span  of  notes  in  the  diatonic  scale), 
the  interval  ^  l>eing  trailed  tlie  lesser  and  J  the  great43r  Third. 
But  so  intimate  is  tlie  connection  between  the  leaser  Third 
and  feelings  of  swlncss  that  the  adjective  **  minor/'  by  which 
the  interval  is  known  in  English,  has  been  taken  up  in  onr 
common  speech  as  a  synonym  of  *' sorrowful."  The  phrase 
**  a  minor  sti-ain"  often  contains  no  reference  at  all  to  the 
interval  of  the  lesser  Third,  meaning  simply  a  strain  of  sad- 
ness, a  strain  engendering  melancholy  emotion.  Some  real 
expressiveness,  therefore,  we  may  assume  that  there  undoubt- 
edly is  in  musical  forms.  An  inquiry  in  regard  to  the  opinion 
which  has  been  our  starting  point  is  accoixlingly  to  be  viewed 
as  an  attempt  to  determine  the  limitations  of  a  power  of  tone 
in  the  spiritual  life  of  whose  existence  in  some  form  we  may 
feel  assured  in  advance. 

Let  us  now  see  how  it  fares  with  the  opinions  we  have 
gathered  about  the  different  selections  of  music  constituting 
our  programme  when  confronted  with  the  evidence  furnished 
by  onr  comi>any  of  listeners.  And  first,  it  is  to  be  remarked 
that  as  det*M-mined  by  its  permanent  record  a  piece  of  music 
may  l»e  said  to  be  only  a  genei*al  scheme  of  auditory  content 
of  which  the  concrete  embodiments  given  in  different  per- 
formances may  differ  very  considerably.  What  we  are  here 
testing  is  the  expi-essiveness  which  resides  in  these  general 
schemes  of  sensation,  determined  by  the  printed  record  of 
music  and  not  the  expressiveness  which  compositions  maj 
have  under  the  hands  of  8i>ecial  performers.  The  plan  of  a 
structure  of  tone  left  in  Beethoven's  Mss.  of  the  Sonata 
Pastorale,  may  have  been  carried  out  in  the  performances 
from  which  Gurney  received  his  pronounced  impressions  of 
passionate  movement  in  a  way  diiferiug  in  impoitaut  charac- 
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teristics  from  tJiat  chosen  in  the  performances  which  our 
listeners  heard.  Whatever  negative  results  emerge  from  our 
experiment  are  therefore  to  be  interpreted  as  indicating  that 
it  is  not  in  the  printed  page  that  the  supposed  burden  of  the 
music  resides — whether  in  a  given  rendition  or  not  it  would 
require  further  experiment  to  decide.  It  may  be  mentioned 
that  the  understanding  with  the  performers  wa«  that  the  ren- 
dition should  be  to  use  the  technical  terms '*  objective  " 
rather  than  ''subjective" — that  is,  they  should  take  no 
liberties  with  the  text  and  should  not  be  governed  by  any 
ideal  or  emotional  mood  unwarranted  thereby.  Further,  the 
expressions  of  opinion  on  which  the  questions  were  based 
were  purposely  kept  from  their  knowledge.  A  second  point 
should  here  be  noted.  Only  in  the  five  pianoforte  selections 
(I.  III.  IV.  V.  Vin.)  can  even  the  recorded  scheme  of  tone, 
tiiat  is,  the  piece  as  written,  be  said  to  have  been  exact! 
reproduced  at  our  concert.  In  the  six  vocal  selections  (II. 
VI.  vn.  tX.  X.  XI.)  the  voice  was  represented  by  the  violin 
and  the  accompaaimeut,  if  at  all  by  the  piauo.  In  these  cases 
the  test  is  then  of  a  somewhat  difiereut  texture  of  tone  from 
that  of  which  the  selections  as  recorde<l  consist,  and  on  w^hich 
the  preliminary  evidence  was  presumably  founded.  The 
instances  in  which  a  more  ambitions  representation  was 
attempted  proved  comparatively  barren  of  result  and  are  not 
included  in  our  evidence.  Let  us  now  proceed  to  an  ana- 
lytical comparison  of  the  notes  on  each  piece  judged,  Iwth 
among  themselves  and  with  the  utterance  on  which  the  ques- 
tion was  founded. 
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My  conception  of  the  burden  of  Beethoven  Prelude  may  be 
analysed  as  follows :  (a)  amid  deep  gloom;  (b)  intense  la- 
bor; (c)  repeatedly;  (d)  directed;  (e)  toward  a  single 
achievement ;  (f)  without  progress. 

(a)  No  one  except,  perhaps,  /,  agrees  with  me  in  finding 
the  piece  deeply  gloomy. 

According  to  nearly  half  the  listeners  it  is  more  or  less 
tinged  with  depressed  emotion,  viz.,  M  (melancholy)  ;  E 
(disheartening);  B,  D,  J,  K  (sad)  ;  E.  <?,  J  (unrestful);  P 
(yearning);  //  (regretful);  A  (weird).  It  is  apparently 
neutral  to  H,  L,  F  and  K,  and  either  serene  or  buoyant  to 
I,  F,  X,  O,  P,  Ay  Cy  D  and  L. 

(b)  No  one  states  as  unequivocally  as  I  the  intensity  of 
the  energy  involve<l,  although  the  notes  of  E,  L,  M,  Aj  Ej  O 
and  /  may  be  conceived  to  imply  it. 

It  is  especially  noted  as  mild  energy  by  A,  H  and  O. 
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To  F,  D,  K,  77  and  L  the  images  suggested  can  hardly  be 
said  to  have  involved  activity  at  all. 

(c)  All  of  the  twenty  listeners  to  whom  the  piece  un- 
equivocally signified  activity,  regarded  this  as  repeated  (I 
take  it  waves  were  i)resent  to  -i's  mind). 

This  idea  of  the  aggregation  of  like  elements  is  lacking  in 
the  impressions  of  the  other  five,  F,  H,  H,  L  and  K,  the  lat- 
ter especially  remarking  that  the  structure  of  the  piece  is 
organic  and  not  that  of  accretion. 

(d)  These  twenty  listeners  gave  eight  judgments  affirm- 
ing the  activity  to  be  purposive :  so  E,  ./  (argument) ;  H 
(parting  branches)  ;  O  (fashioning);  L  (conquest  of  an  op- 
position) ;  M  (struggles  of  life);  D  (successful  energy);  E 
(flight  against  wind). 

In  fourteen  it  is  without  purpose :  so  E,  P  (dance)  ;  A 
(tree-tops)  ;  B  and  I  (chimes)  ;  P,  C  (brook)  ;  J,  N,  A,  F^  Of 
/,  /r  (waves). 

(e)  Of  the  eight  who  find  the  suggested  activities  purpo- 
sive, but  two  agree  with  me  in  thinking  them  attempts  at  a 
single  achievement :  so  L  (conquest  of  an  opposition)  ;  and 
E  (flight  against  wind). 

They  are  two  autagonistio  efforts  to  E  and  ,/  (argument)  ; 
successive  steps  in  a  labor  to  O  (fashioning);  and  D  (suc- 
cessful energy) ;  successive  achievenicnt^  to  H  (parting 
branches)  ;  successive  struggles  to  M  (career). 

(f)  The  twenty  listeners  to  whom  the  piece  expresses  ac- 
tivity give  fifteen  judgments,  agreeing  with  me  that  the 
activity  is  icifhotif  proijvef^s  ;  or  at  least  arrives  nowhere  :  bo 
A  (swaying);  B,  I  (chimes) ;  E  (argument  indecisive  and 
dropped) ;  H  (advance,  but  no  arrival) ;  J,  N,  F^  (?,  /,  K 
(waves);  E,P  (dance);  £  (flight  against  wind)  ;  P  (brook). 

They  give  nine  judgments  affirming  progress:  so  E  (tor- 
rent); L  (opposition  conquered)  ;  O  (fashioning);  .1  (ha- 
ven);  C  (brook);    £>  (successful  energy);  M,  (?,  ^  (peace). 

Besides  the  agreements  thus  far  mentioned,  there  is  in  the 
notes  another  which  deserves  notice. 

To  several  listeners  the  piece  brings  the  suggestion  of  a 
church  and  its  chimes  ororgau  :  so  B,  /  (church  and  funei-al); 
D  (organ)  ;  I,  P  (opening  of  service);  L  (wedding;  organ). 
This  is  doubtless  due  to  the  polyphonic  character  of  this  pre- 
lude (which  two  listeners  thought  was  by  Bach),  organ  com- 
positions having  commonly  such  structui-e.  These  ideas  are 
accordingly  special  associafioiiSj  and  are  to  be  thrown  out  in 
a  quest  after  the  real  intrinsic  import  of  the  piece. 

The  various  elements  of  my  notion  about  this  music  have 
stood  the  te.st  of  comparison  with  those  of  others  in  the  fol- 
lowing way : 
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(a)  Deep  gloom.  The  opinions  are  about  equally  divided 
as  to  whether  the  piece  is  bright  or  dark  in  emotional  tone. 
The  indication  accordingly  is  that,  although  in  a  minor  key, 
it  has  QO  pronounced  emotional  tone.     This  is  noticeable. 

(b)  Intense  energy.  The  fact  that  some  notes  can  be  inter- 
preted as  sup^estions  of  strong  activity,  while  to  others  it  ia 
expressly  stated  as  mild,  and  the  rest  seem  to  regard  it  as 
moderate,  is  an  indication  that  the  piece  does  not,  in  reality, 
ffxpresB  any  particular  degree  of  energy. 

(c)  Eepetition,     A  large  majority  recognize  this  element. 
In  regard  to  (d)  puri>ose  or  uo  purpose,  (f)  progress  or  no 

progress,  it  can  be  made  out  that  the  negative  alternative 
prevails  in  both  cases.  This  indicates  that  the  element  of 
purpose  [and  hence  (e)  determination  of  achievement] 
probably  is  not,  and  that  the  element  of  absence  of  any 
progress  probably  is,  a  part  of  the  expressiveness  of  the 
piece. 

In  short,  the  indication  of  the  answers  is  that  this  Prelude 
expresses  simply  recurrent  activity  withou/  prof/resft^  whether 
grave  or  gay,  intense  or  mild,  purposive  or  purposeless  —  all 
being  indeterminate.  The  determinations  of  those  points  in 
the  above  formula  as  well  as  in  the  judgments  obtained  are,  it 
la  indicated,  mythical  creations,  which  in  my  mind  have 
grown  up  around  the  piece  in  the  course  of  long  acquaintance 
with  it,  and  which  in  the  listeners'  minds  have  l>een  evoked 
by  the  first  impact  of  the  music. 

But  if  recurrent  sictivity  without  progress  is  all  the  expree* 
aion,  import,  spiritual  content  of  the  piece,  it  is  a  question 
whether  it  should  be  said  to  have  any  expressiveness  at  all, 
for  it  may  be  claimed  that  this  much  is  in  the  masic  itself. 
It  in  recurrentJy  active,  and  at  least  in  the  fifth  bar  from  the 
end  (beyond  which  its  figiire  may  be  said  simply  to  die 
away)  comes  round  again  to  exactly  the  texture  of  tone  that 
eonstitutes  its  oi>ening  bar. 

We  may,  indeed,  compare  our  result  and  the  comparative 
la<k  of  imaginative  content  in  the  main  impression  received 
by  K  (idea  of  organism),  with  the  remark  of  C,  that  the 
make  of  the  music  absorbed  his  attention,  and  surmise  that 
|>oIyphonic  music  may,  perhaps,  in  reality  be  less  expressive, 
more  musically  absorbing,  than  melody  or  harmony. 

n. 

Gumey'S  characterization  of  the  melody  from  La  Favorita 
involves  the  two  elements  of  weakness  and  absence  of  rigidity 
(flaccidity).  Any  definite  suggestion  of  weakness  is  hardly 
found  in  more  than  seven  replies  :  so  K  (feeble  nature);  L 
(dependence) ;    N,  G  (faint  hearted  love)  j    O  (discourage- 
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ment)  ;  P  (gentle  sadness)  ;  F  (hesitation).  The  element  of 
tiacciiHty  may  he.  thought,  perhaps,  to  appear  in  eight  cases: 
80  E,  P,  G  (plaintiveness) ;  H?  (mehincholy) ;  I  (relaxed 
body) ;  L  (dependence)  ;  O  (discouragement)  ;  A'  (sad  medi- 
tation). The  result  may  be  said  then  to  be  the  negation  of 
Gurney's  interpretation  in  both  points. 

In  80  far  as  a  setting  by  Donizetti  is  not  to  be  regarded  as  a 
somewhat  haphazard  selection  from  bis  notet)ook,  we  can 
take  the  operatic  situation  for  which  he  wrote  as  an  indica- 
tion of  his  own  conception  of  his  work.  The  words  of  •'*  O, 
mio  Fernando"  are  an  expression  of  passionate  regret,  a  re- 
solve of  sacrilire,  and  a  cry  for  death.  The  situation  is 
La  Favorita's  choice  to  give  up  the  man  she  adores  and  who 
adores  her,  rather  than  deceive  him  by  hiding  the  dishonor 
of  her  past  life.  Here  regret,  complaint  and  resolution  take 
the  place  of  flaccid  feebleness;  but  these  characters  fare 
hardly  better  among  our  listeners.  For  regret  and  complaint 
may  be  cited  A  (liebosweh)  ;  B,  J  (despair);  E,  G,  P  (plain- 
tiveness) ;  F,  I,  i>  (regret)  ;  Ht  (melancholy). 

A  hypothetical  burden  for  the  melody,  which  a  general  sur- 
vey of  the  replies  suggests,  might  be  formulated  as  yearning^ 
or  want  of  attainment.  For  this  interpretation  maybe  cited  A, 
B,  C,  E,  F,  1,  K,  L,  N,  O,  P,  ^1,  D,  E,  F,  O,  J,  ^L,  eighteen 
voices.  But  as  in  the  last  selection,  it  is  a  question  whether 
this  can  be  considered  as  expressed  by,  or  whether  it  is  not 
rather  in  the  music.  I  mean  by  this,  as  l>efore,  that  taking 
the  content  of  pure  sound  perception  which  makes  np  the 
melody,  leaving  out  any  emotion,  and  leaving  out  any  fancy 
which  is  not  an  image  of  a  sound^  we  find  therein  an  end  set 
and  unattaincd.  This  end  is  the  tonic-note  of  the  melody, 
which  we  may  conceive  as  floating  in  the  fancy  of  its  hearers 
as  a  wished-for  sound.  The  song  begins  away  from  it  (on  the 
note  called  the  me<liant),  wanders  alK)ut  in  the  scale  (of  E) 
without  letting  us  rest  in  this  desideiatum  of  the  ear,  and 
ends  (in  the  fragment  played)  on  the  note  above  the  tonic, 
leaving  our  sound-wish  unsatisfied.  The  general  scheme  of 
the  experience  we  call  yearning  is  thus  given  purely  in  the 
sounds  of  the  song,  and  something  more  must  be  claimed 
(e.  g.,  an  emotion  which  goes  with  an  end  unattained)  in 
order  to  give  the  melody  any  expressiveness  at  all. 

The  phrase  in  which  Gurney  characterizes  the  melody  from 
Der  Freiscbiitz  contains  beside  the  elemeut  of  beauty  (fair) 
three  others — serenity,  permanentx^  and  strength.  We  can 
find  an  atmosphere  of  serenity  in,  at  most,  sis  answers:  so 
C  (satisfaction,  assurance,  relief);  H  (serious  joy);  Of 
(confidence) ;  (?  J  (cheerfulness) ;  J  (attainment)  ;  K  (serene 
joy).     Permanence  appears,  perhaps,  in  E  (joyful  looking  to 
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the  funire);  L  (hope)  ;  A"  (serene  joy);   and  in  the  second 
poem  cited  by  N  : 

"  Bat  years  must  teem  with  change  untried," 

«  •  «  •  • 

"  No  fear  I  or  If  a  fear  be  born 
This  minute,  It  dies  out  In  scorn.** 

Neither  of  these  characteristics  is  therefore  to  be  admitted. 
Some  suggestion  of  strength  may  be  found  in  sixteen  answers, 
viz.:  At  Bt  (triumph) ;  H  (sunlight)  ;  I  (up  and  doing)  ;  K 
(strong  nature) ;  L,  P  (vigorous)  ;  M  (sparkling  breeze);  C, 
N,  O,  L  (confidence)  ;  C  (impetuosity) ;  F  (resolution)  ;  ff 
(energy  aroused);  II  (lively).  We  may,  perhaps,  count 
this  latter  consensus  as  a  corroboration  of  Guruey,  and  as- 
sume that  the  melody  probably  does  express  vigor. 

Calling  in  now  Wel)er  as  a  witness,  on  whose  high  standard 
of  fitness  between  poetry  and  mnsic  we  may  safely  rely,  this 
element  of  vigor  is  again  indicated.  At  the  opening  of  the 
air  (which  alone  was  played),  Max  sings — 

*'  With  a  light  beart  I  roamed  through  wood  and  field; 
All  I  caught  sight  of  fell  before  my  trusty  rifle." 

Here  we  have  the  suggestion  of  vigor,  high  spirits  and  in- 
dependence; or  morning  hours  too,  and  the  open  air. 

Sixteen  of  our  replies  recognize  an  element  akin  to  light- 
heart«dne8s  in  the  melody  :  so  A  (light- hearted) ;  D  (gaiety) ; 
E,  F,  G,  H,  K,  L  (joy) ;  I,  N,  P  (buoyancy)  ;  O  (gay,  non- 
chalant purpose) ;  .4  (allegro)  ;  E  (shallow  buoyancy);  G 
(cheerful)  ;  /  (lively).  Even  suggestions  of  independence 
(cf.  I,  L,  M)  and  daylight  and  the  open  air  (cf.  H,  M,  E,  IT) 
are  not  wanting.  We  may  fairly  add  the  element  of  buoyancy 
to  that  of  strength,  and  as  the  result  of  our  test  claim  light- 
hearted  vigor  as  the  probable  burden  of  the  melody. 

in. 

The  opening  of  the  Sonata  Pastorale  conveyed  to  Gurney 
the  idea  of  resnafless  movement ,  all  the  more  resistless  after 
the  interim  of  runs.  Out  of  twenty-four  listeners  who  gained 
some  definite  suggestion  from  the  selection  fourteen  connected 
it  with  a  movement  or  progress  of  some  sort :  so  B  (half  sung 
soliloquy)  ;  I)  (orchestral  climax)  ;  E  (a  coming  good)  ;  F 
(advent  of  spring)  ;  H  (mild  progress)  ;  I  (railway  ti-ain) ; 
N  (flight  into  the  blue)  ;  P  (abandon)  ;  A  (learning  to  walk)  ; 
D  (consent) ;  E  (advance  toward  a  decision) ;  G  (dance)  ;  II 
(an  uplifting)  ;  K  (a  rocking  boat).  The  effect  of  power  on 
the  other  hand  is  felt  by  not  more  than  eight :  we  may  per- 
haps discern  it  in  C,  J  (invigoration)  ;  E  (stress  of  impa- 
tience); I  (railway);  JI  (religious  context):  D  (consent  of 
many);  II  (divine  uplifting)  ;  E  (conflict). 
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Accordingto  our  listeners^  then,  the  impi-GBsionof  resistless- 
ness  is  not  in  the  music  as  written.  We  can  i^gard  it  per- 
haps as  a  special  product  of  the  piece  in  Gumey- s  mind. 
Indeed  while  feeling  this  impression  unequivocally,  Gurney 
distinctly  reco^izes  (p.  172)  the  possibility  that  others  may 
not.  Or  again,  this  may  be  a  case  where  an  impression  is  the 
growth  of  a  particnlar  habitude  of  the  rendition  of  the  music. 
Thei-e  are  traces  in  our  replies  of  the  conception  of  u  sunx'n- 
der  to  some  power:  so  I  (to  rhythm  of  rails);  7r(to  the 
waves)  ;  N  (abandonment  of  tinitude)  ;  P  (festive  alrandon)  ; 
B  t  (sei-ene  confidence);  i>  (suirender  of  many  wills) ;  II 
(sustaining  power  of  faith).  It  is  not  impossible  that  were 
this  conception  in  the  mind  of  a  performer,  such  impressions 
might  become  more  freqnentand  l>e  found  to  develop  into  the 
sense  of  compulsion  of  passionate  raovemeut  that  Gurney  felt. 

The  numlwr  of  persons  who  found  a  ceitain  triviality  in 
the  music  is  worthy  of  note.  Thus  B  (careless  solilotjuy)  ; 
D  (ephemeral  feeling)  ;  E,  K  (pearl-color,  powder,  carved 
walking  sticks)  ;  G  (opera  air)  ;  I  (song  chorus)  ;  L  (triv- 
ialness) ;  M  (frivolous)  ;  N  (jolly  flight)  ;  P  (gay  re- 
sponses) ;  A  (infancy);  E  (inconse<iuence)  ;  (?  (fete). 

Perhaps  after  all  a  hapjyy  surrender  is  the  most  promising 
hypothetical  burden  to  be  derived  from  onr  replies :  for 
surrender  becomes  triviality  when  the  compelling  power  is 
alight  and  when  it  has  grown  great  is  the  sign  of  its 
resistlessuess. 

IV. 

Of  the  Chox>in  Ballade.  Rubinste^in  writes  :  '*  Is  it  iKtssible 
that  the  performer  should  not  feel  the  necessity  of  represent- 
ing to  his  hearers;  a  wild  flower  caught  in  a  gust  of  wind^ 
etc.,  etc.,"  intimating  that  this  impression  is  to  be  given  in 
the  rendition.  It  has  nowhere  completely  emerged  in  our 
replies,  as  a  comparison  will  show.  The  conception  may  be 
formulated  thus :  A  charact^^r  of  innocence  and  gentleness 
attracts  the  admiration  of  a  lH)ld  wanderer  whose,  persuasion 
met  by  reluctance  becomes  violence  that  congnei's  by  destroy- 
ing. The  story  then  opposes  weakness  and  simplicity  and 
fascination  to  strength  and  experience  and  desire  ;  tells  first 
of  gentle  means  opposed  inertly,  then  of  harsh  means  opposed 
feebly ;  then  of  a  victory  that  is  death  to  the  vanquished. 
The  dramatis  persome  are  two,  defenseless  charm  and  im- 
perious longing ;  the  action  is  the  attack  and  ruin  of  the 
former  by  the  lattx^r. 

The  closest  approximation  to  this  story  among  our  replies 
is  that  of  E ;  but  here  the  actors  are  the  worse  and  better 
elements  of  one  nature.     As  in  Enbinstein's  interpretation 
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impression,  in  which  while  the  calm  introduction  portrays 
maidenly  innocence  and  peace  as  it  doeg  bo  Kabinstein^  the 
tumult  is  an  effort  to  rescue  the  heroine  after  some  external 
calamity  and  not  the  i)rogreH8  of  her  downfall.  Love  is  the 
burden  of  the  introduction  to  A,  as  to  N.  K  and  /,  but  the 
lovers  are  together  in  disaster  and  t.ogetlier  lost ;  together 
in  disaster,  too,  are  L'b  friends,  but  it  is  inwartl  dissension, 
not  ontward  misfortnne.  The  scene  of  Ophelia's  bnrial  and 
Hamlet's  struggle  ynih  Laertes  came  to  D^s  mind  :  not  her 
tragedy  that  had  then  been  piayeii  through,  though  this  latter 
is  mucii  nearer  Kubinstein^s  conception. 

In  several  of  the  impressions  only  broad  outlines  of  a 
drama  of  tumult  following  peace  presented  themselves  :  so  F, 
D  (passionate  interlude  in  a  quiet  life)  ;  F,  J  (peace ;  conflict ; 
reet)  ;  G,  P,  /  (storm)  ;  I  (a  child's  future  peril  dreanie*!  by 
the  mother)  ;  J  (peace;  catastrophe;  ruin)  ;  K  (sad  monot- 
ony— disaster  upon  disaster;  ruin);  M  (cloistered  peace 
engulfed  in  disorder  and  surviving  only  in  memory)  ;  B 
(struggle  ;  success). 

To  some  listeners  only  disconnected  scenes  were  suggested  : 
to  C  (devotional ;  storm ;  gaiety  ;  stormy  ;  gentle  again)  ; 
-^1  O  (gaiety  or  peace ;  apprehension ;  grave  joy  ;  stormy 
passion  ;  memory  of  gaiety,  or  peace  again  ;  P,  If  (cloistered 
peace  and  wordly  tumult)  ;  L  (storm  and  music). 

Finally,  in  two  stories  cast  in  the  same  general  mould,  E 
and  H  give  a  faithful  record  of  the  surrender  of  the  sense  of 
musical  charm  to  the  sense  of  the  ridiculoua.  The  resistance 
of  E  to  demoralizing  laughter  is  no  less  edifying  than  the 
frankness  with  which  he  frees  his  mind  about  the  selection. 
His  hero's  malformation  and  the  dismemberment  of  H's 
heroines ;  fruit  of  the  monotonous  introductory  rhythm  and 
the  riotous  discord  lat4*r — show  clearly  wherein  the  Ballade 
makes  exactions  upon  the  listener. 

Summing  up  we  find  that  the  quiet  introductory  theme, 
identified  by  Rubinstein  with  a  personal  type  of  weakness, 
inexperience  and  charm,  is  in  sixteen  impressions  interpreted 
as  depicting  a  condition  of  quiet  ;  so  F,  J,  J  (peace)  ;  K 
(sad  monotony)  ;  P  (a  soul  at  peace)  ;  N,  A,  L,  /  (happy 
love)  ;  Mt  P,  //  (cloisterers)  ;  C,  6',  L  (devotional)  ;  B 
(stealthy  movement)  ;  and  in  but  nine  suggestive  of  charac- 
ter :  so  D  (Chopin)  ;  F  (youth)  ;  />,  O  (young  girl)  ;  B 
(rich-minded  sobriety)  ;  H  (doll)  ;  I  (infancy)  ;  C,  E  (sen- 
sitiveness and  force). 

While  the  presto  con  fuoco  is  generally  recognized  as  a 
scene  of  storm  or  conflict,  by  eleven  listeners  the  elements  at 
war  are  not  definitely  distinguished  :  so  C,  G,  L,  A  (storm) ; 
M,  (?,  J"  (war)  ;  F,  P,  J  (conflict)  ;  F  (excitement).     Of  the 
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reznaining  seventeen  listeners  fifteen  (all  bat  L  and  D)  rec- 
ognize with  Babinstein  a  stronger  and  a  weaker  antagonist  : 
BO  A  (perils  ;  lovers)  ;  B,  /(murderer  ;  victim)  ;  D  (George 
8and  ;  Chopin)  ;  E  (rapids  ;  ewimmer)  :  H  (lx)y8  :  dolls); 
I  (vicissitudes  :  individual  life)  ;  E  (^neas  ;  Dido  ;  or  a 
Soldier^s  fate  ;  his  beloved)  :  N  (fate  ;  a  lover)  ;  O  (mis- 
fortune; a  victim);  £(pQrpo&e;  disappointmenta)  ;  C  (ree- 
olation  ;  entreaty)  :  E  (inclination  ;  duty)  ;  H  (the  strong ; 
the  weak)  ;  A' (desire;  entreaty). 

The  stronger  is  a  person  as  in  Rubinstein's  story  in  nine 
cases  :  80  B,  D,  H,  K,  Bj  C\  //,  /,  K ;  but  his  identification  of 
the  weaker  with  a  character  presented  in  the  prelude  occurs 
but  three  times :  so  D  (Chopin)  ;  E  (swimmer) ;  I  (infancy) ; 
identification  with  an  element  or  elements  presented  in  the 
prelude  occurring  five  times  :  so  E,  A,  H,  K,  K". 

A  definite  ending  to  the  struggle  appears  in  twelve  impres- 
sions :  this  is  destruction  in  some  form  in  seven  :  so  A 
(wreck)  ;  B,  J,  /  (violent  death)  ;  K  (despair)  ;  E  (fall)  ; 
O  (sacrifice) ;  a  failure  of  destructive  efforts  in  one  C ;  a 
failure  of  constructive  efforts  in  two  N  and  K  ;  and  their 
8uere?*8  in  two  D  (old  life  enriched)  B  (success). 

The  closing  bars  of  the  piece  are  interpreted  in  thirteen 
impressions  ai?  a  retnm  of  some  semblance  only  of  what  was 
pictured  in  the  introduction :  so  A,  /  (subsiding  sea)  ;  B 
(remorse);  D  (old  life  enriched);  H  (sole  survivor);  I 
(good-night)  ;  J  (hush)  ;  M,  K,  O,  A  (happiness  remem- 
bered) ;  D  (thought  of  the  dead)  ;  E  (outward  purity). 

It  is  evident  that  there  can  be  found  in  these  answers  no 
prevalent  agreement  on  any  but  a  very  meagre  story.  More 
cau  hardly  be  claimed  as  the  conw^prion  of  a  majority  than 
that  of  peace  followed  by  a  struggle  of  a  stronger  with  a 
weaker  element,  which  is  renewed  after  an  interval.  All  the 
rest  of  Rubiusl<^iu's  interpretation  the  test  has  failed  to  con- 
firm, thus  corroborating  the  negative  side  of  his  opinion,  viz., 
that  this  story  is  not  contained  in  the  music  as  written.  Oar 
replies  possibly  add  as  a  hypothetical  outcome  of  the  drama 
the  return  of  at  most  a  semblance  of  a  former  peace. 

But  for  the  third  time  we  meet  the  question  whether,  if  this 
be  all  its  burden,  the  mnsic  can  be  said  to  be  expressive  at 
all ;  for  as  much  of  a  drama  as  this  seems  to  be  (contained  in 
the  flow  of  sound  itself  tbat  constitutes  the  piece  ;  the  formula 
simply  enuraenites  certain  characters  taken  on  successively 
by  the  listener's  auditory  perceptions.  The  beginning  of  the 
piece  is  quietly  monotonous  as  a  sequence  of  sound.  Later^ 
there  are  in  the  auditory  perceptions  two  elements,  a  stronger 
and  a  weaker,  in  conflict;  the  latter  being  the  fwia^e  of  the 
diatonic  scale  in  the  mind  of  the  hearer,  which  opposes  the 
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introduction  of  notes  foreign  to  it;  the  former  being  eensa- 
tiniiK  of  such  notes  (e.  g.,  B  nharp,  the  piece  being  written  in 
the  key  of  F)  which  enter  nevertheless,  and  powerfully ;  sen- 
sation l}eing  stronger  than  fancy,  we  have  an  antagonist  whch 
conquers,  and  an  antagonig^t  which  yields.  Finally  the  sound 
of  the  closing  bars  ia  a  ftemblance,  and  only  a  semblance,  of 
the  quiet  flow  of  tone  constituting  the  introduction.  Accord- 
ing to  this  the  present  test  not  only  negatives  Rubinstein's 
dramatic  image,  but  offers  no  suggestion  of  another.  The 
piece  may  be  imaginatively  expressive  and  what  is  thus 
expressed  may  be  the  story  of  the  flower,  but  whatever  it  be 
our  i-eplies  have  failed  to  indicate  it.  We  must  have  recourse 
again  to  emotional  elements,  forming  a  prevalent  progression, 
of  underlying  shades  of  feeling  in  the  various  images.  The 
formula  might  be :  peace  (several  find  it  clouded  in  some 
wuy)  ;  fear.     To  several  the  close  is  regretfuL 

The  two  characteristics  of  suggestiveuess  and  expressive- 
ness in  music  are  to  Ix?  differentiate<l.  A  music  is  suggestive 
when  the  tones  come  embedde<l  in  a  rich  mood  of  fancy  and 
emotion ;  it  is  expressive  only  when  we  find  these  moods  alike 
in  comparing  one  with  another.  Hence,  it  may  be  said  that 
music  is  never  so  suggestive  as  it  might  be  were  it  not  so  ex- 
pressive. A  lack  of  expressiveness  may  spring  from  two 
causes ;  a  piece  may  be  too  little  or  it  may  be  too  divei-sely 
suggestive.  The  negative  results  of  inquii-y  IV.  are  certainly 
due  to  no  want  of  response  to  the  Ballade  in  the  hearts  of 
this  company  of  hearers. 


The  Andante  of  Beethoven's  opus,  109,  depicts  a  mood 
that  brought  to  the  ijoint  one  hardly  cares  fully  to  express 
even  in  the  interest  of  truth.  One  wonders  whether  there  is 
another  art  whose  product  could  do  quite  the  same.  The 
replies  unqupstionably  confirm  my  impression  that  the  frag- 
ment has  religious  significance.  Thei-e  is  more  unanimity 
here  than  about  any  of  the  other  selections.  In  describing 
the  atmosphere  of  the  music,  woi^ds  of  religious  import  are 
used  in  nearly  half  the  cases :  so  H,  I,  J,  L,  M,  O,  A,  C,  (?, 
/  (religious);  F  (pmyer)  ;  //  (aspiration);  K  (worship). 
More  or  less  closely  allied  impressions  are  G  (a  placid  mood 
in  the  presence  of  the  sublime)  ;  C  (resignation)  ;  D  (peace- 
ful sadness);  E  (grave,  not  regretful);  P  (tender  serious- 
ness); If  (seriousness  of  life)  ;  £  (comfort  in  sorrow).  More 
divergent  are  N?  (calm  dignity)  ;  D  (placid  retrospect)  ;  F 
(retrospect)  ;  A'  (quiet  happiness).  Three  listeners  detect  a 
certain  unrestfulness  in  the  music:  so  B  (doubt);  L 
(unrest)  ;  L  (restlessness). 
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devoted   believer    in    musical  expressiveness  could   hardly 
demand. 

This  coincidence,  which  was  doe  to  no  conscious  recollec- 
tion of  the  opei-a  (heard,  if  ever,  a  dozen  years  ago,  in 
Germany)  on  Ws  part,  may  be  explained,  if  we  please,  as  a 
feat  of  memory  too  recondite  to  give  any  recognizable  ac- 
count of  itself.  Or  again,  the  particular  nearness  of  the 
approach  to  Mozart's  idea  may  be  what  we  call  a  chance. 
The  remaining  alternative  is  to  consider  it  a  real  striking  of 
hands  on  the  Elysian  fields  between  Contemplation  and  Crea- 
tion. There  is  a  type  of  mind,  according  to  this,  Mozart  and 
N  being  instances,  to  which  music  may  have  an  expressive 
burden,  as  complicated,  as  the  notion  of  an  unsuccessful 
search  after  an  unimportant  thing.  The  preniises  by  whose 
aid  we  draw  this  inference  from  the  fact  of  this  coincidence 
(we  have  had  complex  coincidences  among  our  replies  before) 
are  two:  the  assumption  (already  made  in  Weber's  case) 
that  the  aria  of  Barberina  sprang  into  being  out  of  a  mood  in 
Mozart's  soul  of  vivid  realization  of  the  scene  to  l>e  given  a 
musical  acf^ompauiment ;  and  the  assumption  that  the  mood 
of  comi)osition  whose  precipitate  is  a  given  music,  is  a  better 
indication  than  that  of  any  mere  auditor  of  the  retinue  of 
spiritual  elements  with  which  the  music  will  be  apt  to  be 
aceom]>unied.  On  tiiese  assumptions  X  is  indicated  as 
possibly  one  of  the  natures  specially  sensitive  to  musical 
expressiveness,  of  whose  existence  we  have  been  prepared  to 
find  evidence. 

But  let  us  inquire  what  prevalent  agreements  exist  among 
the  other  replies,  and  what,  if  anything,  we  can  more  plau- 
sibly add  to  them,  by  the  aid  of  the  principle  just  stated,  as 
a  part  of  the  hj'pothetical  expressiveness  of  Barberina's  aria. 

We  shall,  I  think,  in  this  way,  reach  an  indicated  burden 
which  may  be  analyzed  into  the  four  elements  of  weakness, 
simplicity,  desire  and  pain  (meaning  by  pain  simply  disa- 
grceablcness,  not  physical  i>ain  only,  nor  only  the  intensely 
disagreeable).  As  to  the  origin  of  these  various  elements, 
the  following  hypotheses  may  be  made  :  The  weakness  and 
simplicity  are,  perhaps,  given  in  the  want  of  intensity  of  the 
strains,  their  small  range  of  movement  in  pitch  and  their 
small  duration  in  time  (iteration).  The  desire  is  given, 
perhaps,  in  part  by  the  fact  that,  the  melody  keeps  away  in 
great  measure  from  that  desideratum  of  the  ear,  its  tonioi 
note,  beginning  and  ending  on  the  dominant ;  and  in  part, 
perhaps,  by  some  resemblance  in  it^  flow  to  the  intonations 
of  the  voice  in  uttering  a  wiwh.  The  germ  of  the  jiain  is 
already  given  in  the  desire,  but  there  is  unquestionably  a 
likeness  between  the  semi-tone  changes  which  are  prominent 
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ia  dw  mdodj  (e",  d~  b :  b*  alnrp,  C;  e*  ^tfp^  T) 
of  pitdi  throagli  •  null  roMpMB 
ol  tke  gCBtle  expraasaoa  of  pAin  bj  tte  roaee  (i 
lag) ;  footer,  tbe  tact  ttet  tiie  mauac  is  the  miDor  mode  » 
aaolher  ooaree  of  potlMW. 

Tihe  viad  aboot  a  boose  to  which  B  likened  the  music 
Usages  ito  pilch  cootinaoo^ly  throogh  a  naaU  interval,  like 
a  «ry  or  Moaa  ol  poiiL  B  uaed  the  fonaor  word  :  the  latter 
io  dhooea  faj  P,  ia  vhooe  impnanoa  a  homsn  soggeKtion  en- 
la  J'spictareof  theexpreoBMMiof  adiaiiBBtIre; 


Tocol  nteinato  of  pain,  add  thiiiiiil»fa  the  idooo  of 
fiimpllcKtj  oad  ladHtnto  desfre  (dying  chOd). 
Here  L  takes  ap  the  aaggeatioa  aad  ooastraeia  oa  it  a  little 
aafaecy  story  of  a  chOd^s  pka  with  her  doll  for  ■Bnrtios  la 
the  inpreegioDS  of  F  and  I^  which  abo  cooteia  fibe  idea  of 
this  gaggcaUon  of  simplicity  and  want  of  derelop- 
fsDfl  oat  aad  the  main  image  is  one  of  desire  and  pathos 
(pkadiag  for  ioigireacas).  Bat  developed  into  rastidty  and 
oncoathness  it,  in  its  tani^  ifi  the  principal  part  of  the  image 
of  £^  wbere  the  idea  of  entreaty  is  only  to  be  inferred  from  an 
onwiiliQgaess  and  final  consent  that  was  heard  in  the  masic. 
A  pktare  not  onlike  is  that  of  £f.  vhere  a  certain  simplicity, 
with  a  daeh  of  irritation  in  it,  appears  in  the  notion  of  teas- 
ing,  entreaties  beeoming  simply  qoestioiLs.  Qnestioaing  is 
the  sole  content  of  H's  impression  aitd  />*s,  and  in  the  form 
of  ancertaiaty  eaters  into  those  of  C  and  6.  The  latter,  far- 
ther, expressly  awntion  «eairA.  the  only  one  of  the  listeners, 
beside  X,  to  do  so.  Pathos  and  weakness,  with  or  withoat 
dssire,  enter  into  the  impressioos  of  A.  M,  B  and  J.  In 
of  K  and  £  the  simple  monotony  of  the  maBic^  with  its 
of  mild  sadness,  hare  become  a  resignation  to  the  hom- 
dfiua;  A  nuikes  it  even  a  snnny  redgaation.  C  a  hnmoroas 
sadness.  In  the  reply  of  N  ftnaliy  the  elements  of  simplit-it> 
and  mildness  manifest  themselves  throng  his  tendency  to 
snspect  the  woe.  is  a  light  afiair,  those  of  desire  and  pain  in 
the  search  with  grief. 

Taking  all  the  twenty- two  replies  t<^retherwe  find  a  marked 
prevalent  a^freement  on  the  eiement.s  of  pain  and  desire; 
fifteen  or  sixteen  voices  for  each.  Further,  introducing  the 
evidence  ol  the  dramatic  sitoation,  that  is,  taking  Mozart  as  a 
hearer,  whose  opinion  counts  for  more  than  that  of  any  other, 
weakness  and  simplicity,  since  they  form  a  i^art  of  Barberina's 
character  and  are  each  recognized  by  a  sizable  minority  of 
our  aadieooe.  become  farther  hypothetical  elements  of  the 
burden  of  the  piece.  Whether  we  should  admit  the  element  off 
search  (active  desire  for  something  lost)  supported  by  the 
agreement  of  the  dramatic    situation  with  but  two  of  our 
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replies,  is  a  qnestion  to  be  best  settled  by  a  new  teat  of  the 
melody  with  other  listeners.  But  there  remains  a  presump- 
tion that  N  ttelongs  to  a  type  of  mind  spprially  sensitive  to 
musical  expressiveness,  for  besides  this  doubtful  element^  his 
reply  contains  all  those  we  have  found  reason  to  conclude, 
enter  into  the  burden  of  the  selection.  This  is  true  of  but 
two  others,  those  of  J  and  L.  The  fact  finally  that  one  of 
these  (i)  may  possibly,  like  N,  be  conceived  to  have  felt,  in 
the  melody,  something  of  the  playful  atmosphere  under  whose 
influenee  Mozart  undoubtedly  wrote,  leaves  us  in  doubt  as  to 
whether  Enjjel  may  not  be  rijErht,  after  all,  in  claiming  that 
Barberina's  song  has  comic  traits.  This  is  another  point 
that  only  further  experiment  could  settle. 

Of  these  four  elements  the  pain  is  certainly  emotional; 
there  is  an  emotional  element  likewise  in  the  spiritual  state 
we  call  desire.  Tbese  two  the  music  must  be  admitted  to 
have  as  true  burdens ;  they  are  not  contained  in  the  auditory 
perceptions.  But  the  non-emotional  side  of  desire  appears  to 
be  a  charaA'ter  of  the  music  itself  ;  and  the  melody  certainly 
18  a  mild  and  simple  structure  of  tone,  although  it  may 
express  these  traits  too. 

VII. 

The  opinion  of  Gumey  (|uoted  above  about  the  fragment 
from  Handel  is  to  the  effect  that  an  absolute  dejection  ie 
already  expressed  in  its  first  five  l)ars,  this  character  being 
mainly  the  contribution  of  the  phrases  we  have  called  6,  c, 
and  f ,  f.  These  carry  a  suggestion  of  human  movements  of 
drooping  and  sinking,  which  is  emphasized  by  the  pause  be- 
tween them,  as  if  one  resisted  momentarily  only  to  give  way 
more  completely.  This  impression  of  pathos  is  recognizably 
deepened  at  the  note  g  flat  in  the  sixth  t>ar. 

Assuming  that  the  melancholy  charat^t«r  of  this  fragment 
would  l>e  generally  felt,  the  question  remains  whether  Gurney 
was  right  in  regarding  the  descending  thirds  and  the  g  flat  as 
the  main  factors  in  this  result,  and  right  in  surmising  that 
the  thirds  act  through  suggestions  of  human  movement.  This 
is  no  longer  the  inquiry  simply  into  the  spiritual  state  ac- 
companying music,  on  which  we  have  hitherto  been  engaged. 
What  we  want  to  know  now  is,  with  wl»at  elements  of  a  cer- 
tain complex  of  tone  the  impression  of  sadness  it  makes  (if 
it  make  one)  is  mainly  connected,  and  what  is  the  link  be- 
tween them.  Not  only  susceptibility  to  imi)ressions  from 
music  is  here  demanded  and  powers  of  introspection  and 
expression  capable  of  catching  sight  of  and  hitting  them  off 
in  words,  but  powers  of  analysis  able  to  traee  an  element  of 
spiritual  state  to  its  source,  in  an  element  of  auditory  per- 
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phrase  i  being  concerned,  perhaps,  to  the  former  with  down- 
ward vocal  movement.  While  the  same  phrase  suggests  giving 
way  to  E  and  to  J,  this  is  undetermined  as  either  vocal  or 
muscular.     To  I  and  N,  on  the  other  hand,  phrase  i  carries 
a  certain  consolation  with  it.     N's  picture  and  that  of  K  are 
drawn  throughout  in  lighter  colors  than  those  of  M  and  E ; 
M    finds  only   sad    words  and    E  bitter  conclusions   in    the 
sounds  that  to  N  have  consolation,  and   to   K   grandeur  in 
them.     In  the  latter  image  the  melody  is  no  longer  a  voice, 
but  a  life,  and  the  interniptions  of  the  accompaniment  not 
sight's,  bnt  the  fates  that  come  between  it  and  its  aims.     But 
although  K  seems  to  have  had  no  suggestion  of  sinking  voice 
or  drooping  limbs,  he  mentions  other  elements  of  melancholy 
in  the  air  besides  its  suggestion  of  thwarted  human  plans. 
Like  M  he  remarks  upon   the  introduction   of   three   flatted 
notes,  d,  c  and  g.     The  first  (occurring  in  e)  acts  through 
changing  the  key  of   the  melody  from   eb   to  ai.     Why  this 
change  should  have  pathos   does  not  at  once  appear.     Cer- 
tainly, on  the  face  of  it  there  is  no  necessai-y  suggestion  here 
of  downward  movement ;  we  cannot  say  that  a/>  is  lower,  or 
higher  than  ei ;  it  depends  on  what  a/>  and  e/>  we  choose. 
There  is,  perhaps,  a  more  recondite  factor  here  at  work,  that 
of  the  interdependence  of  the  keys  of  the  modern  European 
musical  system.     According  to  the  theory  of  Hauptmann  of 
keys  a  fifth  apart,  as  those  of  eft  and  a/>  may  be  conceived  to 
be,  the  lower  is  a  relaxed  form  of  the  higher  ;  a  key  sfnves 
into  that  of  its  upper  fifth  and  mnk^  into  that  of  its  lower 
fifth.     Into  this  point  we  cannot  go  further.     The  second  two 
flatted  notes,  g  and  c,  change  the  mode  of  the  melody  to 
minor  ;  and  this  may  be  admitteil  as  a  sufficient  reason  for  an 
effect  of  saduL'ss,  although  why  it  should  be  so  is,  as  above 
noted,  not  yet  distinctly  made  out.     We  can  add  a  third  way 
in  which  all  three  of  these  fiatted  notes  may  have  aided  in  the 
effect  of  this  music;  through  their  suggestion,  that  is,  of  a 
failure  to  attain  an  ainied-at  height.     For  all  these  notes  are 
slightly  lower  (by  a  semi-tone)  than  others  which  stiU  linger 
in  our  minds  from  the  earlier  paits  of  the  fragment  (d,  g  and 
c  natural),  and  the  striking  of  this  slightly  lower  point  of 
pitch   the  mind   may  interpret  as  failure,  or  as   a  sign  of 
diminishing  strength. 

Summing  up,  the  test  indicates  that  the  burden  of  the 
fragment  is  perhaps  deep  sadness  rather  tiian  dejection.  As 
to  the  principal  factor.s  in  the  effect  Gumey's  opinion  is  con- 
firmed, viz.,  descending  thirds:  g6  in  h  (onr  replies  mention 
also  the  other  flatted  notes);  but  the  former  seem  to  have 
acted  upon  our  listeners  rather  through  vocal  snggestlons 
than  through  images  of  bodily  movement. 
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The  Bach  Prdade,  in  which  BTibinsretn  flnds  so  remarkable 
a  Cni^c  erprefisivenesa,  saggested  Uii>4  word  to  one  and  only 
one  (C)  of  oar  listeners.  Two  ( I  and  O)  ackBOwIe<lge<l  it  in 
indirect  tra^^c  import  by  calling  it  funereal.  While  this 
lesolt  CGisunly  beturs  against  Eabinsteins  interpretation,  it 
seardunj^  amonje:  the  other  replies  for  some  jseneral 
of  which  the  tragic  may  be  conceived  to  be  a  special 
We  shall,  I  chink,  find  in  them  a  hint  of  anch  a  coo- 
bat  an  outline  of  import  whicii  a  look  at  the  mnaical 
of  the  Prelude  will  once  more  convince  us  is  aothing^ 
eitvuieons  to  the  composition,  but  simply  the  eombinadon  of 
two  charactenatics  of  the  mass  of  aailltory  perception  of 
whi^^h  it  conaiBtB.  Certain  of  the  replies  intlicate,  moreover, 
another  than  a  tragic  picture  of  which  these  characters  form 
die  outlines  also. 

The  only  i^oasensus  which  is  at  all  striking  among  the 
re^ea  is  the  agreement  of  a  few  listeners  upon  what  may  be 
eafled  »  oertain  fragile  inconsequence  about  the  music.  L 
Bflea  the  word  incomplefceneas,  and  further  hits  upou  the 
tMhnical  character  of  the  piece  in  calling  it  an  introduction: 
it  is  simply  unsatisfying  to  B;  to  J  unstable:  to  M  <iisjointed: 
to  K  perhaps  this,  but  better  whimsical,  and  this  latter 
jndgmejit  is  repeated  in  the  impression  of  D,  where  the 
element  of  want  of  connection  appears  in  the  idea  of  im- 
provisation (playing  and  dreaming)  and  that  of  incongruity 
tn  Che  adjective  fancifoL 

Looking  in  the  music  to  see  whence  this  impression 
ongiiialies.  we  &nd  (and  this  we  shall  have  to  content  our- 
aelveft  with  simply  claiming)  that  the  quick  moving  melodic 
dttment  of  the  Ce:£tnre  awakens  naturally  in  the  ear  of  the 
tiatvner  anticipadons  of  its  further  course  that  in  the  event 
fiul  of  realization.  We  find,  in  other  words,  that  inconse* 
quence  is  a  characteristic  of  a  certain  factor  in  the  music  ; 
this  (actor  is,  moreover,  a  fig/tt  complex  of  sensation^  by  which 
is  meant  only  that  it  lacks  intensity  and  volume. 

Bat  contrasted  with  this  melodic  inconsistency  and  incom- 
plet-eness  we  tint!  in  the  piece  massive  harmonic  complexes 
(chords)  in  regular  and  often  andisturbe<i  recurrence.  And 
looking  back  amonj;  the  replies  we  flnd  several  which  may  be 
interpreted  as  recognitions  of  this  element  in  the  texture.  C 
dnds  the  music  heavily  monotonous  ;  to  .1  it  is  at  least  satis- 
faciory  ;  B  hnds  it  soothing,  and  to  JT  it  expresses  content- 
ment. 

In  the  reply  of  E,  finally  both  elements  are  recognized, 
heavy  uniformity  and  delicate  waywaniness.     E  is  the  only 
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auditor  familiar  with  the  piece,  and  gives  iu  her  reply  what 
we  may  claim  as  another  confirmation  (l>eside8  that  of  C  in 
T.  aud  /in  VI.)  of  the  remark  in  the  invitation  to  the  experi- 
ment that  ''an  interest  in  the  pui-ely  musical  aspect  of  a 
componition  might  hinder  ratJier  than  help''  its  imaginative 
interpretation.  For  usually  so  full  of  fancies  drawn  from 
life,  E  records  here  only  a  structural  image  taken  from  (what 
is  called)  the  nearest  art.  The  **  delicate  tracery  of  the  fresco- 
ing and  pillar  ornamentation "  in  this  reply  suggests 
Hanslick'S  phrase,  *'the  many  daintily  elaborated  salt-cellars 
and  silver  candlesticks  of  the  revered  Sebastian  Bach."  Yet 
E  i^ecognizes  first  in  the  music  **  the  massiveness  of  a 
cathedral." 

The  replies  that  remain  record  principally  emotional  as  dis- 
tinguished from  intellectual  impressions  from  the  piece.  It 
is  gloomy  to  F;  to  H  expresses  sadness,  aud  to  J  languor  and 
reluctance;  while  dignified,  it  is  non-emotional  to  Q;  it  is  sad 
although  elevated  to  X;  A  finds  it  religious;  to  ^it  is  phil- 
osophically elevated  and  to  a  dizzy  height;  while  N  hears  in 
it  *'  a  seraph^s  song,  a  song  as  of  one  excelling  in  knowledge.'' 

The  grave  character  that  all  these  listeners  recognize  iu  the 
piece  is  certainly  in  part  the  shadow  cast  by  it«  minor  mode, 
according  to  the  mysterious  habitude  of  this  Timsical  form. 
But  most  find  also  an  elevation  in  the  music,  and  this  agree- 
ment point-s,  I  think,  to  another  imaginative  picture  besides 
that  of  the  tragic  which  can  be  drawn  within  the  outlines  laid 
down  by  Bach  in  the  texture  of  sound  he  creat-ed.  Which  ol 
these  can  be  called  the  burden  of  the  piece!  If  either  can  be 
our  evidence  is  insufficient  to  decide. 

We  have  found  in  the  music  two  strongly  contrasted 
elements:  massive  complexes  of  tone  in  continual  recurrence, 
and  a  light  current  of  melody  having  a  certain  charact<^r  of 
inconsequence.  It  is  easy  for  the  fancy  to  weave  between 
these  two  presentations  of  the  sense  a  relation  of  cau.se  and 
effect;  to  make  the  light  inconsequence  the  result  of  the  heavy 
insistence,  and  to  picture  further  the  strong  monotonous 
chords  as  some  unswerving  natural  force  or  some  changeless 
divinity,  and  the  wavering  and  often  tremulous  melody  as 
some  personality  powerless  in  comparison.  If  now  the 
music  be  approached  in  a  troubled  temper  and  its  gravity  be 
heard  as  gloom  or  sori-ow,  there  is  no  thought  more  natural 
tlmn  that  of  the  wreck  of  human  plans  by  some  over-ruling 
power.  This  is  the  conception  of  the  tragic:  the  frustration 
of  human  desire  by  some  remorseless  fate  or  by  the  immu- 
table decrees  of  some  divinity;  and  it«  mood  of  feeling  is  that 
into  whicli  the  melancholy  of  the  music  transmutes  itself  at 
these    thoughts — awe  before  one  and  compassion  for    the 
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ol&er — die  fear  and  the  pity  of  tragedy  that  Aristotle  teOs 
as  purify  the  soal.  But  if  these  pame  melodied  and  harmonieo 
be  heard  in  a  serene  or  baoyaat  mood^  thoti|^  the  same 
piolnre  be  before  ns  of  created  veakness  in  the  hands  of 
sovereign  power,  we  see  no  more  a  life  whose  ruin  teWf^  of  the 
terrors  of  divinity,  we  hear  a  trembling  voice  dying  into 
Bileooe  before  its  glory;  there  is  that  within  as  that  cast  oat 
fear,  yet  awe  remains,  and  aspiration  toward  that  seraph 
state. 

rx. 

In  the  Don  Giovanni  serenade  the  Toioe  melody  and  that  of 
the  mandolin  very  natonJly  suggest  two  contrasted  forms  of 
personal  mood.  The  mandolin  masie  brings  to  the  mind  a 
mood  of  activity  of  a  petty  emotional  content^  the  masic  of 
the  voice  a  mood  of  passion  (desire)  of  considerable  emo- 
tMMuU  content.  These  are  mutually  exclusive  conditions  of 
the  Bonl,  and  combined  in  one  nature  either  must  be  assigned 
to  different  strata  of  it  or  must  be  conceived  to  dispute  with 
one  another  its  possession.  That  is,  a  natnre  cannot  at  one 
and  the  same  time  be  in  a  predominantly  active  temper  of 
trifling  emotional  excitement,  and  in  a  predominantly  passive 
frame  of  fervid  feeling.  These  must  alternately  occupy  the 
Spirit,  in  which  case  one  may  be  more  freqnent  or  longer 
anstained  or  nearer  to  the  personality  in  being  concerned 
with  ranges  of  idea  more  intimate  in  its  life,  or  again  there 
may  be  nothing  to  choose  between  them  in  these  respects. 
The  former  supposition  may  be  symbolized  as  superficial  and 
deeper  strata  of  a  nature ;  in  the  latter  case  the  personality 
becomes  to  this  extent  what  we  call  a  contradictory  one. 

It  seems  to  me  that  this  serenade  makes  plain  to  the  atten- . 
tive  beholder  what  the  character  of  a  Don  Juan  really  is  :  a 
nature  of  which  levity  is  the  controlling  note,  notwithstand- 
ing numberless  fits  of  amorous  gravity.  His  passion  is  then 
superficial,  there  is  a  hoUowness,  a  deceit  about  it.  It  lies 
very  near  to  ascribe  its  expression  at  all  to  a  iri>/i  to  deceive, 
to  find  in  the  levity  a  mockery  ;  at  leaitt  when  guided  by  the 
operatic  situation,  one's  imagination  easily  takes  this  step. 

But  oertainly  on  the  evidence  of  our  replies,  the  Don  Juan 
character  cannot  be  claimed  as  the  burden  of  this  piece,  oon- 
sidertnl  simply  as  a  structure  of  tone.  The  effects  of  song,  it 
is  to  be  t^membered,  are  no  longer  those  of  sound  alone.  A 
song  mast  have  words  and  there  must  be  some  one  to  sing 
them,  and  these  additions,  of  course,  present  us  with  a  more 
or  less  definitely  outlined  character  ready  made.  Such  effects 
do  not  come  within  the  soope  of  our  inijuiry,  which  is  con- 
cerned with  the  expressiveness  of  structore  of  tone  alone.     It 
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is  true  that  when  asked  for  contrasted  personal  traits,  which 
these  two  melodies  suggest,  our  auditors  agreed  upon  a  cer- 
tain earnestness  in  the  voice  part  and  a  certain  gaiety  or 
indifference,  or  both,  in  the  mandolin  accompaniment.  But 
some  picture  a  character  in  which  the  earnefitness  is  funda- 
mental and  the  gaiety  superficial ;  with  some  the  gaiety  is 
the  undercurrent,  and  the  Beriousness  the  outward  appear- 
ance ;  and  with  others  they  are  simply  contrasted  moods. 
And  whatever  our  conception  of  a  Don  Juan  nature,  it  can 
hardly  be  that  the  picture  is  indefinite  on  a  point  as  funda- 
mental as  this.  Indeed,  it  may  he  said  that  tJiere  is  no  more 
agreement  among  these  replies  than  was  put  into  them  in 
advance  by  the  question  asked,  plus  their  recognition  of  the 
main  contrast  of  emotional  character  between  the  sound 
complexes  in  (juestion. 

The  lighter  elemental  is  fundamental  (as  we  have  supposed 
it  in  Don  Juan)  in  but  five  replies  at  most :  so  J  (earnest 
character,  with  undercurrent  of  joyousness) ;  L  (merry  tem- 
perament with  serious  intent)  ;  D  (childish  interest  in  a  fic- 
tion) ;  and  especially  in  the  replies  of  F  and  A,  the  only 
listeners  to  whom  the  music  expressed  the  personal  type  we 
have  assumed.  P  finds  it  only  in  the  accompaniment,  which 
depicts  **a  rollicking  roue,*'  and  recognizes  *'moi*e  depth  of 
character**  in  the  air;  A^  who,  though  familiar  with,  did  not 
recall  the  song  at  the  time,  detects  in  it  exactly  the  Don  Juan 
attribut-es  of  *' levity  and  amorous  sentiment/' 

Four  of  the  replies  do  not  specify  either  element  as  predom- 
inant j  but  describe  contradictory  or  at  least  mixed  moods  : 
so  H  (passionate  plea  in  a  laughing  accompaniment);  It 
(mountaineer)  ;  K  (Marie  Bashkirtsefi)  ;  /^(womanly  con- 
tratiictions). 

•  In  the  rt*maining  seven  the  earnestness  in  made  the  under* 
lying  element,  and  frivolity  the  superficial  one :  so  B  (higher 
purpose  triumphing  over  the  lower)  ;  K  (David  Rizzio)  ;  M 
(worldliness  with  undercurrent  of  sincerity)  ;  C  (frivolity 
concealing  real  earnestness)  ;  G  (womanly  seriousness  be- 
neath a  gay  exterior)  ;  E  (frivolity  with  steadying  strain  of 
seriousness)  ;  A'  (playfulness  feigned  to  conceal  a  sad  heart). 
These  last  two  replies,  since  the  piece  was  known  to  the 
listeners,  seem  to  involve  an  opposite  conception  of  the  Don 
Jnan  character  to  that  here  assumed.  The  reply  of  O  (feel- 
ing in  air ;  villainy  in  accompaniment)  can  be  quoted  in 
favor  of  our  own  ^  but  certainly  neither  one  nor  the  other  is 
in  any  way  indicated  as  the  burden  of  this  music. 

A  sufficient  reason  for  this  difference  of  opinion  is,  it  seems 
to  me,  to  be  found  in  the  nearly  equal  musicai  importance  of 
the  two  contrasted  melodies  of  the  Serenade.     Even  were  one 
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After  the  gay  song:  in  which  the  cards  have  foretold  all 
manner  of  ^ood  fortune  to  Fra8(|uita  and  Mercedes,  Carmen 
dealH  them  for  herself:  "  Diamonds^  Spades  ;  Death  !  Do 
not  lie  !  First  I,  then  he  ;  to  both  of  us  death  I  ^*  The  song 
**  In  van  i>er  evitar  *■  then  follows  :  '*  In  vain  to  avoid  their 
hard  replies  we  shuffle  them  anew ;  it  avails  us  nothing,  the 
cards  are  sincere,  they  cannot  cheat.  If  in  the  book  on  high 
the  page  is  joyful,  shuffle  and  deal  thera  without  fear  ;  the 
cards  will  turn  gladly  in  thy  hands  to  announce  thee  pleasure. 
But  if  thou  must  die,  if  the  terrible  word  is  already  written 
in  heaven,  the  cards,  to  whose  will  thou  needs  must  bend, 
will  rei>cat :  the  tomb  !     Again  ;  again  ;  again  ;  the  tomb  I" 

According  to  the  testimony  of  these  words  the  song  **  In 
van  per  evitar"  was  the  expression  to  Bizet  of  a  mood  in 
which  there  is  felt :  a  capital  desire  (for  life  itfielf)  ;  a  con- 
viction of  the  absolute  incompatibility  of  this  desire  with  the 
decree  of  fate ;  and  a  feeling  of  submission  to  this  decree. 
Trying  to  hear  what  the  tones  themselves  say,  nearly  the 
same  message  comes  to  my  mind;  I  find  in  them:  a  passion* 
ate  desire  for  life;  the  certainty  that  death  draws  near;  a 
complete  resignation  ;  the  same  elements  witJiout  the  concep- 
tion of  fate. 

In  estimating  the  amount  of  confirmation  given  this  concep- 
tion of  the  music  by  our  replies,  it  is  to  be  remembered  that 
they  wei*e  called  out  by  what  is  distinctly  a  leading  question. 
This  determined  that,  in  the  minds  of  the  listeners,  the  piece 
should  be  the  vocal  utterance  of  some  special  passionate 
situation.  An  outline  picture  was  put  before  t-hem — a  human 
l)eing  speaking  under  stress  of  emotion — which,  under  the 
guidance  of  the  music,  they  were  asked  to  fill  up  as  they 
would.  It  would  only  be  by  inference  from  our  results  that 
the  independent  expressiveness  of  this  music  could  be 
reached;  as  they  stand  they  indicate  what  it  may  be  expected 
to  accomplish,  if  certain  outride  aid  be  given. 

The  operatic  situation  is  in  its  main  outlines  reflected  in 
decided  prevalent  agreements  among  the  i-eplies.  Seventeen 
out  of  twenty  four  listeners  agree  that  the  singer  is  a  woman ; 
and  eighteen  agree  that  there  is  before  her  mind  a  picture  of 
personal  good  fortune,  and  of  some  obstacle  to  its  realization. 
But  in  Carmen's  case  tliis  issue  of  personal  fortune  is  (a) 
capital ;  the  obstacle  to  the  favorable  alternative  is  (b)  un- 
conditional, consists,  moreover,  of  (c)  adecrec  of  fate  and  calls 
forth  (d)  a  feeling  of  submission.  That  the  issue  with  which 
the  song  has  to  do  is  of  capital  importance  to  the  singer  is 
indicated,  or  can  be  inferred,  in  twelve  of  the  replies  :  so  H 
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Beetbom  Preladp, 


Dvdi  Ac  WUder, 


▼Igor  and  light- 


TcATBtag. 
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Surrender. 

Happiness. 
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Peace  saccwded  by 

fear. 
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Pain  and  Desire. 

simplicitj. 
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Sadness. 
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Contrast    of    actlTO 
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and  passive  mooda. 
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ITI  Sonata  Pastorale, 

IV  Ballade  No.  3, 

V  Beethoven  Andante, 

VI  Barberlna  Aria, 

VII  Hftndel  Aria. 
Vm  Bach  Prelude, 

DC  Don  Giovanni  Serenade, 

X  Rothe  Sarafan, 

XI  **  In  van  per  evltar,'' 


While  any  aasared  opinion  on  so  large  a  sabject  as  that  of 
musical  expre.SHiveness  would  l:>e  entirely  out  of  place  as  the 
result  of  a  single  experimental  test,  any  evidence,  however 
meagre,  gives  some  indication  in  regard  to  tlie  subject  to 
which  it  pertains.  This  indication,  in  the  present  case,  may 
be  admitted  to  go  counter  to  widely  held  l>elief8  in  regard  to 
the  extent  of  musical  expressiveness.  Our  results  point 
toward  this  conclusion  in  two  ways.  Although  this  pro- 
gramme is  made  up  of  specially  expressive  music,  the  amount 
of  significance,  imaginative  or  emotional,  which  can  be  made 
out  from  our  replicB  is,  it  must  be  confessed,  comparatively 
scauty.  Further,  they  show  us  two  ways  in  which  listeners 
to  music  may  easily  be  misled  in  regard  to  the  amount  of  im- 
j)Ort  in  the  tones  they  hear.  In  the  first  place,  what  is  iu 
fact  a  character  of  the  given  structure  of  tone  may  be  mis- 
taken for  Rometliing  external  to  it.  Only  the  latter  is  what 
the  music  means,  the  former  is  what  it  i».  The  intensity  or 
mildness,  for  instance,  of  a  given  not«  is  not  au  element  of 
its  import  or  expressiveness ;  it  is  an  attribute  or  quality  of 
the  sound.  On  the  other  hand,  the  height  or  lowneas  of  a 
tone,  using  these  words  in  their  primitive  sense,  is  not  a 
character  of  a  note,  but  an  element  of  its  import.  A  tone  has 
no  special  place,  whether  high  or  low  ;  but  the  extremes  of 
pitch  may  be,  and  have  been,  combined  with  the  determina- 
tions of  place  we  call  height  and  depth,  and  these  imaginative 
elements  then  become  elements  of  their  expressiveness. 

In  the  second  place,  what  is  in  fact  only  a  suggestion  of  a 
given  structure  of  tone  is  mistaken  for  au  element  of  signifi- 
cance in  it.  Because  a  music  wakes  a  wealth  of  fancy  and 
emotion  in  one's  own  KX»irit,  one  is  apt  to  conclude  that  it 
must  in  the  souls  of  others  and  in  the  same  way.  Our 
replies  offer  a  good  illustration  of  the  untrustworthiness  of 
this  conclusion. 

It  may  be  worth  while  to  call  attention  here  to  the  fact  that 
the  present  inquiry  is  a  purely  psychological  one.  The 
proximate  aim  of  our  experiment  has  been  to  find  out  what 
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it  is  that  certain  seleetionB  of  music  expreBH.  Its  ultimate 
aim  has  been  as  stated  in  the  iuvitatioa,  to  throw  light  on  the 
fjuestion  of  the  expressiveness  of  music  in  general.  There  is 
another  question  somewhat  closely  related  to  this  and  which 
is  not  always  clearly  distinguished  from  it.  It  may  be  form- 
ulated :  does  the  value  of  music  lie  in  the  auditory  impressions 
of  which  it  consists,  or  in  the  movements  of  the  spirit  which 
accompany  them  f  This  is  not  a  psychological  question  as  to 
what  the  effect*  of  mnsic  are,  but  an  fcsthetic  question  as  to 
what  they  oitghl  to  be.  Two  different  conceptions  of  the  art 
are  here  set  over  against  one  another.  According  to  one, 
music  is  an  art  of  emotion  (and  fancy)  in  which  tone  is  used 
as  the  means  of  ex<*itement,  only  l)ecause  it  happens  to  be 
through  the  ear  that  the  soul  can  be  most  deeply,  powerfully, 
and  variously  stirred,  Acconling  to  the  other  it  is  an  art  of 
tont^  an  incorporation  of  beauty  in  combinations  of  notes,  of 
which  emotiou  and  fancy  happen  to  be  the  ordinary  by-pro- 
duct, just  as  smoke  is  of  fire.  No  settlement  of  fact  deter- 
mines a  question  of  beauty  any  more  than  it  does  a  question 
of  right.  A  psychological  investigation  like  that  here  entered 
upon,  being  an  investigation  of  fact,  no  conclusions  reached 
in  it  would  l>e  any  contribution  whatever  towanl  the  decision 
of  this  vexed  point  in  sesthetics.  They  have  a  bearing  upon 
it,  nevertheless,  iu  this  way :  in  so  far  as  they  indicate  that 
musical  expi-essiveness  has  been  overestimated,  they  indicate, 
too,  that  on  tlie  emotional  theoi-y  of  its  nature  the  importance 
of  the  art  has  been  overestimated  also. 

In  regard  to  the  method  of  an  inquiry  into  musical  expres- 
siveness. That  of  the  present  test  was  devised  in  advance  of 
any  certain  knowledge  that  such  a  comparative  method  was 
I>ossible  at  all ;  in  the  event  of  further  like  experiment,  two 
changes  in  it  might  be  made. 

One  would  be  to  do  away  with  questions  entirely,  tlie  music 
being  left  to  make  its  own  unaided  impression.  There  were 
two  motives  which  let!  to  a  relaxation  in  the  present  case 
from  this  norm  of  scientific  directness.  One  was  the  feeling 
that  without  musical  conundmms,  as  it  were,  to  guess,  the 
monotony  of  the  evening  would  be  intolerable  and  cause  so 
much  wandering  of  attention  a«  to  defeat  our  object.  The 
other  wastlie  uncertainty  as  to  whether,  without  external  aids, 
music  would  have  any  expressiveness  at  all  that  was  not  too 
recondite  to  \ie  put  into  words.  Amid  these  doubts  it  was 
sought  to  hold  a  middle  course  between  too  ranch  and  too 
little  verbal  suggestion.  But  it  seems  now  possible  to  say  that 
with  auditors  skilful  enough  in  the  analysis  of  their  own 
states  of  mind,  and  with  both  power  and  will  to  exactly 
reiHjrt  them,  such  an  experiment,  if  not  protractetl  too  loug. 
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needs  no  other  foundation  than  the  music  itself.  Our  own 
made  much  too  great  a  demand  upon  the  mental  and  physical 
powers  of  the  audience ;  a  shorter  programme  is,  therefore, 
to  be  recommended. 

A  second  change  of  method  is  suggested  by  the  fact  that 
even  among  auditors  of  an  approximately  equal  knowledge  of 
music,  and  skill  and  interest  in  it>  we  seem  to  find  differences 
in  capacity  to  detect  its  expressiveness.  It  becomes  of  special 
interest  to  compare  the  impressions  of  those  whose  endow- 
ments in  this  direction  are  greatest.  To  this  end,  a  prelim- 
inary test  might  be  made  in  order  to  select  an  audience  for 
the  experiment  itself.  Tt  is  true  our  replies  indicate  that  it 
may  not  always  be  easy  to  decide  who  these  specially  sensitive 
listeners  are ;  but  doubtless  the  testimony  of  the  auditors 
themselves,  as  to  the  clearness  and  certainty  of  their  impres- 
sions, may  be  something  of  a  guide. 

The  present  undertaking  may  be  criticised  in  a  variety  of 
ways.  It  might,  in  advance,  have  been  thought  hopeless  to 
expect  to  obtfiin  by  this  method  any  semblance  of  the  impres- 
sions that,  under  other  circumstances,  the  same  pieces  might 
make  upon  the  same  listeners.  But  that  the  impressions  here 
recorded  are  inadequate  ones  can  hardly  be  claimed,  now 
that  we  see  with  what  detail  they  often  reflect  the  musical 
make  of  the  pieces  to  which  they  refer.  Neither  the  presence 
of  others,  nor  the  obligation  to  have  impressions,  had  the 
untoward  effect  on  the  susceptibilities  of  the  listeners  that  we 
all  feared.  But  it  is  i)0ssibte  that  to  some  the  whole  inquiry 
may  seem  a  search  for  sometliing  that  does  not  exist.  There  are 
no  prevalent  agreements  of  spiritual  state,  it  may  be  thought, 
among  hearers  of  music  ;  the  expressiveness  of  strnctnres  of 
tone  is  an  illusion.  This  assertiou  is,  however,  either  a 
surmise  or  a  prejudgment ;  and  neither  are  valid  against  an 
attempt  to  bring  evidence  to  bear  upon  a  question.  Or  the 
assertion  may  be  that  the  inquiry  is  at  least  off  the  track ; 
the  expressiveness  of  music  biding  something  other  than  our 
conception  of  prevalent  agreements  among  its  hearers.  It  is 
to  be  hoped  that  any  who  hold  this  opinion  will  advance  the 
discussion  of  the  subject  by  the  presentation  of  some  other 
theory  of  the  meaning  of  the  phrase.  Or  waiving  this  ques- 
tion, it  may  be  contended  that  what  music  expresses  is  liter- 
ally unuUerable.  We  cannot  learn  from  one  another  what  it 
is  ;  we  must  feel  it  for  ourselves.  Any  attempt  to  discover 
it  by  a  method  of  comparison,  since  we  must  proceed  by  a 
comparison  of  utterances,  is  foredoome^l  to  fjnlure.  No  in- 
terpret ation, then,  of  music  Ihat  was  ever  pnt  into  words  but 
has  entirely  missed  the  true  message  of  the  piece — Beethoven's 
**  Fate  knocking  at  the  door,"  Rubinstein's  "Wind  sweeping 
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orer  the  rhnrrhyard,"  and  all  the  rest.  Although  the  world 
would  l>e  relwvf-d  of  niQch  nonsf^nse^  wert*  this  opinion  general, 
in  tlus  extreme  form  it  can  hardly  have  many  adherents.  At 
lesflt  all  that  i»  most  valuable,  it  may  more  plausibly  be 
claimed,  in  mnsical  expreeeiTeoese.  is  unutterable.  Were 
oar  listeners  never  so  sharp- sighted  and  never  so  deft  with 
speech,  all  the  be«t  part  of  their  impressions  would  be  left 
Miind  in  their  hearts  after  the  words  had  gone  oat  of  their 
months.  PerhajM  this  is  true.  It  is  no  news  that  there  are 
realms  of  being  beyond  the  reach  of  scientific  inqairy ;  and 
among  them  may  lie  all  that  is  best  in  the  message  of  mnsic. 
Oar  inqairy  then  can  have  but  hnmble  revolts ;  yet,  how 
hnmble  they  most  be  we  can  never  find  oat  till  we  try. 

Another  criticism  is  ananswerable.  It  may  be  said  that 
the  opinions  of  these  listeners  are  bat  a  trifling  contribation 
to  a  subject  of  immense  extent,  and  th^  our  eonclnsions  are, 
accordingly,  of  the  most  problematical  character.  This  they 
and  I  will  at  once  admit.  In  itaelf  the  evidence  we  present 
is  a  small  matter  indeed  ;  it  becomes  considerable  only  by 
comparison  with  that  which  has  gone  before  of  the  same 
kind  ;  for  even  a  very  small  qaantity  is  indefinitely  greater 
than  zero. 
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RoniLLARD,  Denx.  ca$  de  Bcarlaiine  compluju^e  de  troubles  mentaux^ 
&aaalca  uiMico-psychologiques,  1891  XLIV.  262. 

The  author  calls  attentiou  to  the  fact  that  while  nervous  aod  mental 
Uouhlea  arc  very  frequent  after  small  pox,  less  frequent  After  measles, 
they  are  very  much  less  found  after  «carlatlua.  He  docs  uoC  afilnn  that 
scarlatina  does  not  often  attack  the  nervous  syatem,  for  the  relative 
freqaeuvy  of  the  atiLxlc  and  utaxo-adynutule  forms  In  scarlatina  are 
shown  by  clinical  experience.  The  connection  of  scarlatina  with 
rheumatism  Is  well  known,  as  Is  also  the  fact  that  rheumatism  plays  a 
considerable  role  Iti  nervous  and  mental  diseases. 

The  interesting  point  to  note  Is  the  late  appeftrance  of  these  troubles, 
after  the  eruption,  during  the  convalesi^ncc,  and  even  some  time  after 
Uie  patient  appears  to  have  recovered,— a  proof  that  the  elimination  of 
the  scarlatinous  poison  take^i  place  over  a  lon^  time. 

There  are  but  few  publUhcu  cases  lu  spite  of  tlte  frequency  of  scar- 
latina. 

S6o  and  Roarer  have  shown  the  frequency  of  chorea  after  scarlatina. 
Oeuau,  tliat  of  facial  neuralKlas,  Stiniie  huj:  observed  a  special  rachial- 
rla.  Konnedv,  lu  England,  and  Uevitlout,  in  Fraiice,  nave  observed 
dlfl^rent  puriuysea,  hemiplegias,  paraplegias  and  monoplegias,  generally 
curable  aod  transitory.  Welssemberg  has  publUhed  an  observation  on 
spinal  meningitis  In  the  course  of  the  eruption,  causing  death  lu  three 
davs. 

Mental  troubles  appear  to  have  l>een  observed  mon?  rarely.  Shepard 
has  published  a  case  of  paranle^ia  with  transitory  iipha=(ia.  In  1886 
Abdy  published  one  with  partial  hemiplegia  and  aiuneitU.  KoulUard 
himself  has  reviewed  the  published  cases  of  troubles  of  memory  con- 
secutive to  ecarlatlua. 

KouiUardadds  to  literature  two  cases  of  psychoses  following  scar- 
latina. 

The  cases  presented  no  morbid  heredity. 

Case  I.  was  that  of  a  soldier  aged  22.  Ue  had  had  three  attacks  of 
articolar  rheumatism. 

During  his  si^arUtlna  he  had  abundant  albuminuria,  with  marked 
cerebral  symptoms.  After  two  months  in  the  hospital  he  was  sent 
home  for  convalescence,  still  very  weak,  but  without  fever.  Three 
days  after  hl4  arrival,  without  apparent  cause,  he  had  an  attack  of  relig- 
ious delirium,  saying  that  he  was  no  Christian,  that  he  was  a  Jew,  etc. 
That  evening  lie  had  an  attack  of  acute  mania,  uttering  harsh  and  inar- 
ticulate cries,  and  seeing  everywhere  people  who  wished  to  kill  him. 
Tfae  attack  was  ao  violent  that  he  was  covered  with  perspiration.    A 


UllilTTii- 


«d 


76 


PaYCHOLOGICAJL  LITEBATURE. 


ft,. I ........  1 1 


liir.. 

thill  I 


■ MV0  fevers?    And  doe*  LhU  m«t)U]   affecttoa  bare 

u-^?    KuulDunl  doeg  uot  Imow,  and  does  not  wlftb  to 

ion.      (.'bgeivatioDs  mast   be  collected   and  tacts 

h«  »ble  to  draw  useful  coooltuioD^. 

oAllrnl  two  ciisog  of  Bri|^hE*R  dUeaae,  Id  the  ooarse  of 

■  tu  s<?verHl  epIlepUfonu  vertlgo«,  followed  by  hallu- 

iiieholic    delirium,  thamcterized  especially  by  the 

^v•'lL'  Dot  at  home,  uot  recogolzlog  their  furoftiire,  nor 

nor  their  rooms. 


Thai  i<:it,  A  cajc  of  melancholia  following  fypAoid/«ver,  Johoa  Hopkins 
Uotflrfll  Uunr^ClD.  1682  III.  13. 

'1 V,  :ifter  the  patleot's  temperatare  had  become  normal  in  his 

('oii>  hr  iippeared  for  ihe  tirnt  tiuie  to  be  nervouit  and  anxious 

It.  Ion.     Asked   if   he   wh.^  very  111   and  if  there  was  any 

•H'overyf  Aayin^  od«  of  the  patients  had  told  him  he  was 

vcr>  111      I'lrU'cu  dnys  after  the  temperature  had  become  normal,  his 

bhy&luul  ctmdltlon  having  steadily  improved,  and  the  diet  having  been 

f.   ,.,.,. ...1  ..,  ..,.  .  I,,  jionmii  proportious,  he  wa«  allowed  to  sit  up  for  a 

i.    On  Ihe  ^nme  evening  he  wjis  found  to  be  In  a 

__    tlon.    Oe  was  despondent,  weeping,  and  when  the 

I  onrae  by,  seized  bis  hand  and  begged  him  to  save  blm.     Ue 

ii:iT  hu  I'lftd  ftcen  the  head  nur&e  read  the  order  that  he  was  to 

'■■'it  eveninf?,  and  had  also  seen  her  receive  the  announce- 

liox  in  which  the  operation  was  to  be   performed  bad 

i>  stort'd  In  the  room  below.    The  patient  became  more 

,>oudeut,  Hud  was  discharged  two  weeks  later  In  a  dis- 

l...  uoHo  condition. 

|)i  M   the  dlacu^ioD,  said  that  such  cases  of  insanity  after 

iuiy  .  J.;  bixlily  diiease  were  not  uncommon.     Initanny  developed 

aftnr  \.lw.  ttupilve  fevnrs,  pnfumonia,  acute  tuberoulonia,  typhoid  fever, 

and  ill  fA<>t  uriv  «)V{uel  which  interfered  with  the  nutrition*  as^imilalioa 

ower  of  the  patient.    The  delusions  of  euch  patienta 

1    iLComprtuy   Innutrition,  and  were  characieiized  by 

liuuslou.    "iTje  deficient  blood  supply  to  the  brain, 

!  (lualUy  of  the  blood  supply  bv  reason  of  the  pre- 

.    .!-e,  explained   the  delu^iont*.    I'he   development  of 

'  "luity   geuertilly   points  t^o  an   hereditary    tendency  to 

't'he  prt'fence  of  this  insane  heredity  developing  active 

1  t.-lrcum8tauces   lend»   an   unfavorable  prognosis  In 

lut'B  Ihey  recover,  but  the  majority  develop  chronic 

I   t  in  his  experience,  especially  after  typhoid  fever, 

'  ivorable.  and  cited  peveral  ea.-CR  reported  by  him  In 

.lohn«*  llopkins   Hospital    Report*   for   1890,  where 

:ruiu  mental  disease  after  a  tedious  convalescence 

UiMAUifOli. 

UjkiUKT  KT  IKifiC,  Btcher^htJt  aur  Ua  raruiu  dt  la  toxititi  de  Vurine  ttor' 
Viatty  Arok.  dti  ph,vttiol.  norm,  ct  path.  1801  lit.  273. 

.  'Timents  of  thcsn  authors  on  normal  urine  will 
iiig  the  rcBultR  obtnlued  from  the  urine  of  the 
X^  were  used  In  the  expiTiments.  Injections 
i-l  vt'in  of  Che  dog  iind  th«  aurUular  vein  of  the 
111  peraons  22  to  33  yearn  of  nge  was  used,  the 
Kist  the  same  body  weight  and  living  in  the 
With  regard  to  the  degree  of  toxicity,  It  re- 
por  kilofcrumme  of  bodv  weight  to  kill  a  dog. 
il  fuccumbH  immediately  or  after  some  hours. 
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Below  this  amount  the  aaimul  msj  be  more  or  less  fmUgtied.  but  be  doee 
not  die.  In  the  rabtiit  fl<>  cc.  cannot  be  toj«cted  irftiiont  producing  Im- 
BwdUte  death,  but  this  mav  come  ou  with  smaller  dow*«^  between  70 
and  80  cc.  per  kiloErramixie  of  body  wm^bt.  In  doaei  below  100  oc.  the 
dctf  anrrlTeK,  bat  with  cbe  rabbii.  below  70  oc.,  and  eren  at  45  cic.,  tb« 
aaiaud  may  survive  or  not.  Kbowin^  twwddai  as  kumodlate  toxicity  ■  re- 
mote toxicity.  If  the»e  two  kindft  of  tcnJ<Jti  are  considered,  it  is  seen 
that  in  the  rabbit  the  decree  of  toxicity  osc'Jlateft  between  45  and  W)  ec 
per  kilogramme  of  body  weight,  belnp  uu  the  average  (17  co.  The  ef- 
ef  tiie  oriDe  were  in  gerteral  the  Aame  in  the  do|r  and  in  the  rabbit. 
ttw  ndifalt  M  a  type,  it  n  found  that  Id  all  doses,  even  wbeu  the 
In^eoted  doe»  not  exceed  :S5  cc.  per  kiiogramote  of  body  weii^hl, 
is  prodnoed.  but  in  small  do<«e^  the  rayoslB  Is  but  little  mailEed, 
Ib  trsasltory ;  with  lareer  doses  ii  if>  more  persistent,  and  the  papD 
!>  pnoetifonn.  With  alJ  doBe»  there  if  abundant  and  clear  noiccn- 
which  may  be  eguivalent  in  quantity  to  the  amount  injeoced. 
animal  aii^o  Bhows  thirst  Eeepiration 'i«  alowed.  Tbere  U  con- 
enbnormal  temperature,  eren  to  3°  or  4°  C.  TroublcR  of  tlie  nerr- 
consist.  aecprdiup  to  the  dow»8.  is  pomnflpoce.  coma  and 
'm  attacks,  preceded  or  not  by  convulsive  movementfi. 
Kflfeairlng  the  different  con^tltnent?  of  the  urine,  to  find  the  caufieof 
Ihs  toxkitT  the  sathorv  conclude  that  it  W  the  (?oloriue  matter?  that 
exert  tbe  eziief  toxic  effect.  To  the  objectioD  that  the  coloring  matters 
Inclnde  at  the  same  time  some  aU^aloids,  the  authors  cite  the  exf»eri- 
ments  of  Poucbet  and  of  Bouohard,  to  the  effect  that  these  sabstauoefi 
are  preaent  in  very  feeble  quantity  in  the  urine,  and  Bcni^iard 
that  Cbey  have  Do'intlaenoe  on  the  toxicity  of  tbe  urtae.  i 
ptomaineH,  .c4}«eber  and  Cominck  Rt&te  tftiat  they  did  not  And  these  fai 
normal  urine.  Tbe  coloring  matters  are^  tfaeiefawi,  the  essential  cfiUAe 
of  the  toxicity  of  the  urine.  Tbe  sait«  of  potaa^um  also  aid  in  tlie  t-oxic 
«flbeli  while  the  u^eJ^  the  gali^  of  sodium  and  potassium,  and  the  water, 
ha;ve  an  effect  on  the  micturitioa,  wiiile  tbe  salts  and  the  water  aid  in 
tbe  respiratory  troobiea^  and  the  salts  of  sodium  in  the  <^rculatorj 
tvoobles. 

ILaiHZT  £T  BOSC,  Alienatinn  nrnlale  partrouhit*  dela  nutrtUom^ prsaess 
mpk  bmemttihm  de  Vexiatenoe  de  oe  genre  ^oUeaotioa,  Annalrs  medioo-ps^ 
cbologlqBes  IBM. 

1b  ^bbempHmg  to  aaoertain  tbe  f^enesii  of  oertain  cases  of  mental 
aBeasHkni  and  to  study  their  causes.  It  is  found  that  these  cases  are  de- 
vrtoped  subsequent  to  nome  rrsve  physical  disease,  such  as  typhoid 
fever,  or  during  the  puerperal  state,  or  agidn  at  certain  periods  of  the 
0VOlation  of  life,  as  at  put>erty. 

In  these  cases  it  is  natural  to  connect  the  Insanity  with  these  physical 
pertvrinttlona,  and  thlit  with  all  tbe  mure  reuM^m  »iLD(*e  do  other  oanse  Is 
found  susceptible  of  eznlaiuing  tbe  mental  :LlienatioD,  and  thattbelonB 
and  erolutioo  followedVy  tSils  mental  disturbance  have  Rpecial  f eatsrao. 
Tbe  majority  of  clii^cteiis  admit  this  subordiuatiou.  Yet  tbe  opiiden 
haft  its  adversaries,  and  Is  lacking;  in  »cie.ntiflc  proof.  The  authors  claim 
that  they  have  furnished  this  proof  by  experimeute  made  of  the  tox- 
icity of  the  urine  of  tbe  iu^aoe.  Id  this  connectioD  they  have  studied 
ilvelv  the  toxicity  of  the  urine  of  padenta  affected  with  mania, 
meuLUcholia.  tbe  in«auiry  of  persecution,  aud  senile  dem<»tia. 
As  moofa  as  possible  of  the  24  hoars' urine  of  these  patients  was  ooU 
leotcd,  and  from  this  wn^  taken  the  quantity  necessary  for  the  experi- 
aCBts.  As  Bubiects  of  experiment,  tbe  dof^  and  rabbit  were  n^ed.  D>ore 
pWtScnlarly  the  dog,  whose  nervoun  yyritcm  is  more  developed,  and 
whose  reaction  is  more  sensitive  and  more  complete  thau  that  ot  tbe 
rabUt.    The  intravenous  method  was  used,  according  to  the  rules  tor- 
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mulftUMl  by  the  aathors  In  their  resoarchoa  on  normftl  urine  (Comptea 
r«u(lu8  de  ]a  Society  de  Blolof^e,  Dec.  13,  1890,  and  in  the  Archives  de 
Physiologic,  April,  ISHl).  Th«  results  obtained  with  normal  urine 
nerved  for  eompiirlfton  of  the  eflTect  of  pathological  urine,  the  rcsulCR  be- 
ing tabulated  for  c<»mparlEton.  The  eoniparison  was  made  from  two 
pmnta  of  view,  from  that  of  the  degree  of  toxicity  and  from  that  of  the 
u>xlc  qualiileR,  1.  e.,  of  the  action  of  the  urlue  on  the  dlfferenC  funetlons 
of  tiie  ecouomy,  digestive  tract,  respiration,  circulation,  temperature, 
pupiU  and  nervous  system.  In  the  first  part  thov  analyze  the  principal 
reauttB  obtained  fur  exch  form  of  mental  alienation,  referring  for  de- 
tallfl  to  a  work  they  are  about  to  puhJish  oo  the  toxicity  of  normal  and 
pathological  urine.  In  the  second  part  they  compare  the  results  with 
each  other  in  making  the  eyuthesis.  They  claim  that  this  synthesis 
furnishes  the  ^dentitle  proof  tiiut  the  physical  perturbations  that  they 
describe  may  give  Hfif?  to  the  mental  alienation,  and  they  establli^  the 
nature  of  this  alieniitloiu  Thu  I'xperimeots  on  the  urine  of  maniacal 
patlentB  were  conducted  ou  thirty-three  i>atiCQt8,  twenty-five  of  the 
Agitated  type,  eight  being  quiet.  In  mania  without  agitation  five  ex- 
periments were  made  on  rabiilts  and  three  on  doge.  In  the  two  cases 
the  resultft  had  a  great  resemblance  to  those  for  normal  urine.  The 
urine  of  non-agitated  maniacal  patients  was,  perhaps,  a  little  more 
energerlc  lu  the  aense  that  in  the  dog  for  example,  myosis  was  produced 
by  doses  which  normal  urine  did  not  produce,  and  theenfeeblement  was 
more  marked. 

In  mania  with  agitation  the  results  are  divided  Into  two  group!*,  the 
dlvUlon  being  independent  of  the  agitation.  From  the  first  group  of 
(en  patients  the  urine  of  three  patients  was  injected  into  rabbits,  and  of 
Bevcu  Into  dogs.  The  results  were  in  general  the  same  in  the  two 
species  of  animals. 

In  comparison  with  normal  urine  the  following  facts  came  out:  (1) 
As  regaruB  tlie  degree  of  toxicity.  Tlie  urine  of  agitated  maniacal 
patients  is  consldenibly  more  toxic  than  normal  urine.  In  tlic  rabbit 
with  normal  urine  death  whs  never  produced  with  less  than  45  cc.  per 
kilogramme  of  body  weight,  while  with  the  urine  of  agitated  maniacs, 
death  followed  twice  witTi 'i.'V  cc.  Again,  In  the  dog  it  took  100  cc.  of 
normal  urine  to  kill  the  animal,  while  30  cc,  and  even  25  cc.,  sufficed 
when  the  agitation  was  considerable.  (2)  As  regards  the  character^ 
isticB.  In  general  these  are  the  &ame  for  myoaia,  micturition,  respira- 
tion, circulation,  temperature,  nervous  eygtem,  the  manner  of  death,  and 
the  pathological  findings.  There  was  a  Uttle  leaa  hyper-exdtabUlty, 
and  a  slight  hypenc&thcsla  at  the  upper  part  of  the  ifmbs.  The  urine 
of  thU  tint  group  of  maniacal  patients  showed  but  little  dilTerence  from 
Dorraal  urine,  except  in  tta  {greater  toxicity. 

The  second  group  constated  of  fifteen  experiments  on  the  urine  of 
four  patients,  in  whom  the  agitation  was  considerable,  but  not  surpass 
Ing  that  of  the  patlcnta  of  the  first  group,  of  whom  four.  In  particular, 
were  in  a  state  of  exce'^sive  agitation.  Compared  with  normal  urine 
thift  second  group  showed  a  considerable  increase  of  toxicity,  25  cc. 
sufficing  to  Kill  the  rabbit  at  once. 

With  regard  to  the  characters  of  the  toxicity  the  action  of  the  pupil 
wae  more  intense  than  with  normal  urine.  Urinatlona  were  leas  fre- 
quent. Kesplratlons  were  aflVcted  lu  the  same  manner,  but  the  convul- 
sive troubles  are  still  more  marked.  The  circulation  is  disturbed  in  the 
same  ninnner.  Body  temperature  la  in  general  subject  to  the  same 
modifications,  i.  e.,  there  is  a  Fubnormal  temperature,  but  the  fact  is 
lean  conatant;  In  some  casea,  on  the  contrary,  there  Is  a  rise  of  tempera- 
ture. 

On  the  side  of  the  nervous  system,  together  with  similar  symptoms, 
among  which  la  weakness,  the' following  differences  are  to  be  noted: 
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1.  A  hlfjrh  def^ree  of  convulaibillty.  The  attacks,  even  In  the  dog:, 
succeed  each  other  rapidly,  the  sUghteat  touch  on  any  pure  of  the  bix^ 
of  the  auimal  producing  convulsive  seUures,  which  may,  lu  certain 
ca0e&,  become  geuerali/ed. 

2.  An  enormous  ma^caiar  and  tendlaoua  hypcrexcltablllty,  and  a 
very  onirked  hyperaiathesia,  Comparinj^  the  effects  of  the  urine  of  the 
second  K^'^^up  with  that  of  the  urine  of  the  first  f  roup,  It  Ib  found,  with 
regard  to  the  degree  of  toxicity,  tliat  these  two  kinds  of  urine  reaeoible 
each  other,  while  with  regard  to  the  toric  qualities  there  exist  b^ 
tween  them  the  ?ame  differences  that  were  found  In  nonnai  urine. 
Further,  while  in  the  first  group  the  toxicity  of  the  urine  Is  notably 
diminished,  diBap|>eari[)g  ev^n  when  a  quiet  period  comes  on;  In  the 
second  group  tbU  toxicity  may  continue  again  very  marked  and  with 
the  ordinary  characteristics,  even  when  the  patients  are  calm. 

3.  Stupor.  The  experiments  are  here  divided  Into  two  groupii  rela- 
tive to  their  toxicity;  the  first  fcroup  Is  formed  by  cases  of  simple 
stupor,  the  second  by  cases  of  melancholic  stupor.  In  simple  stupor 
the  dogre^  of  toxicity  Ib  a  little  more  marked  than  normal ;  t;0  cc.  per 
kilogramme  of  body  weight  are  sufficient  to  produce  death,  where  it  re- 
quired IW  cc.  of  nonnai  urine.  The  toxic  qualities  are  in  a  general 
manner  similar  to  that  of  normal  urine,  llie  «ule  difference,  apart  from 
the  temperature,  which  may  be  affected  in  another  manner,  consists  in  a 
muscular  hy]>erexcitabllity.  In  melancholic  stupor  nine  experiments 
were  made,  six  upon  dogs,  three  upon  rabbits.  With  regard  to  the  de- 
gree of  toxicity  this  is  considerably  Increased;  25  cc.  sufficed  to  kill  a 
dog.  The  toxic  qualities  are  the  same  for  the  other  functions  of  the 
body  except  the  nervous  system,  but  here  there  are  other  symptoms 
manifested  by  inquietude  and  by  stupor,  re8era*>llng  the  condition  of  the 
pfiiivnta  who  have  furnished  the  urine.  The  action  of  the  urine  of 
uielanchoiiacs  compared  with  that  of  normal  urine  shows  both  resem- 
blances and  dlsslmttarltleB.  The  dissimilarities  are  with  regard  to 
temperature,  which  varies  iu  both  directions  more  than  with  normal 
urine;  secondly,  a  diminution  or  even  abolition  of  the  seneibllity,  not 
occurring  with  normal  urine;  tliirdly,  psychomotor  troubles;  fourthly, 
ilie  degree  of  toxicity  of  the  uriue  of  melauchoUa  is  considerably  greater 
than  with  normal  urine,  30cc.  and  even  2ii  cc.  sufficing  to  produce 
death.  The  greater  toxicity  and  these  different  qualities  have  no  rela- 
tion with  the  density.  In  the  Insanity  of  persecution,  when  the  lodl- 
vldnal  is  not  agitated  the  toxic  qualities  are  the  same  as  In  normal 
urine,  but  when  the  individual  Is  agitated  the  toxic  qualities  are  a  little 
greater.  The  urine  of  senile  dementia  presents  no  special  character- 
la  tic  a. 

The  following  are  the  conclusions  with  regard  to  the  degree  of 
foxlclty  :  In  all  the  forms  of  mental  alienation  except  senile  dementia, 
the  degree  of  toxicity  of  the  urine  U  increased,  but  In  very  different 
proportions,  according  to  the  form  of  alienation  and  according  to  the 
acnteness  of  the  disease.  While  In  mania  without  agitation  there  U  a 
degree  of  toxicity  similar  to  that  of  normal  urine,  and  In  simple  stupor 
and  the  insanity  of  persecution  there  la  a  relatively  feeble  degree  of 
toxicity,  melancholic  stupor,  melaochoUa,  and  mania  with  agitation 
on  the  contrary  have  a  much  greater  toxicity.  The  form  of  the 
diaease  aeenu  to  be  only  a  seconcury  element  In  the  toxicity  of  the 
urine,  the  primary  element  being  the  Intensity  of  the  disease.  In  mania 
when  the  patient  is  agitated  the  toxicity  of  the  urine  Is  considerable: 
when  he  la  calm  his  toxicity  does  not  exceed  the  normal.  With  regard 
to  the  toxic  qualities  the  experimeute  may  be  divided  Into  two  groups; 
in  the  one  there  are  symptoms  which  do  not  exist  in  normal  urine;  In 
the  other  there  are  no  new  symptoms,  but  certain  troubles  which  are 
produced    by    normal   urine   assuming   an   exaggerated    Importance. 
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Id  the  second  f^roap  there  belonf;  manfa  with  aji^Itatlon,  simple 
stupor,  auil  the  iMsanlty  of  persecution.  In  these  cases,  In  fact, 
apart  from  a  certain  deji^ree  of  muscular  hyperexcltabllUy  and  a 
slight  umount  of  hyperrcstheala,  the  symptomatology  U  similar  to  that 
of  uormal  urine,  the  eafeeblemeut  and  the  prostratlou  simply  being 
more  marked. 

In  the  first  group  belong  mania  through  nutritional  troubles,  melan- 
cholic Htupor  and  melancholia.  The  cases  of  mania  of  thi$  group  show 
a  hypentathesia,  a  muscular  and  auditory  hyperexcUabllity,  and  a 
state  of  cunvul^ibillty  that  \n  not  found  with  normal  urine. 

In  cases  where  the  pathological  urine  only  reproduces  the  symp- 
toms of  Intoxication  by  normal  urine  the  degree  of  toxicity  is 
closely  connected  to  the  greater  or  less  Intensity  of  the  disease. 
In  mania  It  is  associated  with  the  agitation,  In  stupor  to  the  de- 
pression. When,  on  the  contrary,  the  pathological  urine  gives  rise 
to  new  srmiitoms,  the  toxicity  persists  In  Its  principal  character- 
istics, although  the  Intensity  of  the  disease  has  dlmlnUhe4,  and 
only  disappears  when  the  individual  has  completely  recovered  his 
normal  state.  Consequently,  while  in  the  first  case  the  toxicity  of  the 
urine  Is  associated,  not  to  the  caaeie  of  the  dlsea^te  Itself,  but  a  secondary 
element — the  acuteness.  In  the  second  case  it  Is  intimately  associated 
with  the  disease  itself.  There  Is  thus  an  essential  difll'erence  between 
the  diseases  of  the  second  group  and  those  of  the  first.  Studying  these 
two  groups  from  the  etiological  point  of  view,  the  causps  may  be 
divided  Into  two  groups:  the  ordinary  causes  of  the  neuroses,  and 
secondly,  such  causes  as  infectious  diseases,  the  puerperal  state, 
puberty,  etc. 

Associating  tliese  etiological  facts  with  those  obtained  from  experi- 
mentation, it  Is  seen  that  those  cases  which  have  as  causes  the  ordinary 
causes  of  the  neuroses,  are  those  In  which  the  toxicity  of  the  urine  is 
allied  to  a  secondary  element,  agitation  or  depression,  while  those 
which  are  caused  by  a  profound  mental  trouble  are  the  cases  In  which  the 
toxicity  of  the  urine  appears  to  be  allied  to  the  cause  of  the  disease  itself. 
ExperimeutJitlou,  therefore,  appears  to  confirm  that  which  Is  Indicated 
by  the  study  of  the  causes,  and  to  show  the  exUtence,  In  addition  to  the 
neurotic  mental  alleuatitmH,  of  mental  affections  of  another  character. 
Experiments,  however,  do  not  warrant  us  in  going  farther  and  deter- 
mining tlie  exact  nature  of  these  mental  alienations.  It  Is  of  little  con- 
sequence what  physical  cause  has  given  rise  to  the  Insanity,  the  puerperal 
stJite  or  infectious  diseases,  the  urines  alwaj'H  produce  the  same  toxic 
phenomena.  Conseiiueutiy,  it  is  not  to  the  typhoid  or  puerperal  poison, 
for  example,  that  it  is  necessary  to  ansign  the  mental  alienation,  but 
to  some  other  element  common  to  all  these  perturbations,  and  as  the  sole 
common  element  Is  the  trouble  brought  on  by  uutrUlvedlsturbance,  we  are 
forced  to  assign  these  mental  Hlienations  to  this  trouble.  Consequently, 
In  addition  to  nervous  meutJil  alTectious,  a  place  should  be  assigned  to 
mental  nffectiotm  through  (rootles  of  nuCrition.  The  experiments,  there- 
fore, appear  to  the  authors  to  have  a  double  interest.  (1)  They  con- 
firm scieutifloally  the  onlnlou  that  certain  physical  dUlurbanees  may 
give  rise  to  mental  ftlienalion.  (3)  Thev  unite  in  the  same  group, 
mental  aUemition  through  troubles  of  nutrition^  the  mental  alienations 
Studied  by  authors  under  the  different  names  which  have  been  the 
causes  capable  of  pn>ducing  them :  puerperal  Inpanltyi  Insanity  of 
pubescence,  etc. 

FOI.SOH,  Somf  pointi  regardtnff  gentral  paraljfsisy  Boston  tfed.  and 
Surg.  Journal,  Sept.  3,   1891. 

Of  the  many  divisions  of  general  paralysis  Into  several  clinical  types, 
all  of  thorn  naturally  mi^re  or  less  arbitrary.  Polsora  considers  Mcynert*a 
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bv  ft  condition  of  Irritation  which  leeniB  to  Juatlfy  the  expresstoDt 
cnronlc  pnrieiicephalitin,  although  the  brain-coveriDf^g  P^^Y  onlj  a 
secoDdAry  role,  Ober*'t»'iiier'9  views  that  the  '*  spider  celh  '*  are  formed 
from  wanderioj;  leucocyr<?9,  are  quot^,  tojcether  with  hi9  deatriptiou 
of  the  procectses  lending  to  fibre-atrophy.  Healthy  and  difteated  celU 
ftod  BbreB  being  seen  side  by  side,  the  early  symptoms  do  oot  cuustitote 
a  paralysis,  but  a  corticnl  ataxia,  a  motor  ioteHigenoe-disturbance  on 
the  one  haud«  and  on  the  psychic  side  uientHl  failure  due  to  defectlva 
aasociatioD  of  ideas  throufch  (greater  or  lens  affection  of  the  asBoelatioo- 
flbres  of  the  cortex.  Further  than  that  we  can  scarcely  yet  be  said  to 
know  much  about  the  relatlonp  of  pathological  eonditious  to  abnormal 
mental  munlfestationa  in  f^eoeral  paralysis,  except  so  far  as  the  final 
Btrophy  explains  the  inteDcctual  and  physical  decay.  Folsom's 
description  of  the  prodromal  stage  of  general  paralysis  has  already 
been  reviewed  In  this  Journal  (Vol.  III.  p.  557). 

(_  rYLiTS,  Svrmenagt!  et  folif  paraiytique^  Bulletin  de  la  Sootote  de 
Medicine  mentale  de  Belgique  1^90  p.  271. 

In  this  article  the  author  attempts  to  make  good  his  assertion  that 
overwork,  traumatism,  the  abuse  of  alcohol  and  tobacco  produce  no 
bad  eflVct  Id  a  sane  man.  They  may  produce  some  form  of  mental 
aJlenaiion  in  a  nervous  hereditary  subject;  they  may  produce  general 

Eamiyai?  when  this  horcditurily  predisposed  subject  is  syphilitic  from 
Irth  or  when  he  becomes  so  later.  In  assigning  this  spet*itlc  origin  to 
geoerftl  paralysis  he  classes  it  with  the  diseases  by  intoxication  of  the 
game  kind  us  the  nervous  accidents  due  to  typhoid  fever  or  diphtheria. 
The  autlior  urges  tliat  It  is  not  easy  to  demonstrate  by  facts  and  argu- 
ments that  overwork  may  of  Itsoif  be  able  to  cause  general  paralysis. 
He  thinks  that  if  a  particular  case  is  cited  as  a  case  of  general  paralysis 
from  overwork  that,  unhappily  for  the  demonstration,  it  would  be 
difllcnlt  to  estnblit^h  the  fact  that  he  was  not  at  the  same  time  an 
hereditary  subject,  and  uu  this  account  the  observation  would  be  with- 
out value.  The  contention  of  the  author  is  that  the  normally  endowed 
man  cannot  overwork,  fatigue  acting  as  a  sort  of  safety  valve,  produc- 
ing sleep  in  time  to  save  the  brain.  If  a  man,  apparently  sound  and 
healthy,  with  no  sign  of  degcncTation,  overworks  and  becomes  insane, 
he  is  ijisofacui  a  degenerate,  else  he  would  not  have  broken  down,  and 
you  have  not  looked  deep  enough  for  the  signs  of  degeneration.  Critt- 
cism  is  simply  powerless  before  auch  an  argument. 

CHEVALtSR,  La  pnralynif  gen^mU  h  VasiU  de,  Dijon  (de  1843  a  1889), 
Th^de  Bordeaux  lSS!>-lSflO  \o.  52. 

From  a  statistical  study  of  the  records  of  the  Dijon  Asylom,  Chevalier 
concludes : 

1.  The  number  of  general  pamlytlcs  has  risen  during  30  years  from 
13%  to  -Hy%  for  the  men,  and  from  6%  to  7%  for  the  women. 

a.  The  proportion  Is  four  times  greater  among  the  men  than  among 
the  women. 

3.  The  number  of  married  paralytics  Is  double  that  of  the  unmarried. 

4.  The  average  age  is  38  years  for  tlie  men  and  40  years  for  the 
women. 

5.  There  were  no  paralytics  under  21  years. 

6.  From  20  to  35  the  proportion  is  \-^%. 

7.  The  laboring  class  furnished  at>out  30'X,  of  the  number  of  par- 
alytics ;  the  comntercial  and  industrial  classes  35%;  the  liberal  profes- 
sions 5;;  (DijoD  is  a  public  aj^ylum). 

8.  Among  163  paralytics  whose  hereditary  and  i>ersonaI  antecedents 
were  esubllshed,  there*  were  1-5  with  an  alcoliolic  heredity ;  1-5  with  a 
congestive  and  Insane  heredity  ;  1-13  with  a  history  of  syphilis. 
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adnnccd  to  the  stage  that  compelled  the  patient  to  be  kept  continually 
in  bed.  At  thU  tiiue,  ta  addttlua  tu  the  t^xag^feruted  knee-Jerks,  It  waa 
noticed  that  tripping  of  either  paiellur  tendon  wils  associated  with  a 
concnictioa  over  the  outer  and  upper  part  of  the  opposite  thi^h  in  front. 
ThSa  cromsinK  occurred  with  both  koee-jerke:  but  on  tupping  the  left 
patetlur  tendon,  the  contrai-cion  on  the  rif^ht  thigh  was  more  marked 
than  that  oa  the  left  Cbl^h.  which  followed  tapplnje  of  the  lif^ht  patellar 
tendon.  That  this  waa  not  due  to  what  Ro9S  cnlU  the  *'•  physical 
diffusion  of  vtbration  "  wain,  Cottam  thlnk.^,  «ihown  by  the  fact  that  the 
contractions  could  be  plainly  felt  at!  well  a^  8eeo«  and  also  that  the 
crossed  contraction*,  which  i*onld  almo?*t  always  be  elicited,  occurred 
after  the  ordinary  reflex.  Again,  the  ]]IaDtdr  reflexes  were  faint,  bat 
a£»<x-iated  with  the  Mime  phenomenon,  the  ^'crosaed  coutruccioos ** 
occnrriTig  in  the  same  locality  a«  in  the  caw  of  those  following  the 
kDee-jerk-«.  ^^  Front  tap**  c»utrai*tion»f  could  be  obtained,  and  uiese 
^o  brought  out  a  precisely  similar  *'■  crossed  contraction/*  AnkJe- 
clooos  was  faintly  prei^eur.  and  there  was  not  any  crossing.  Of  the 
other  redezee,  none  of  which  showed  any  aaaodated  croiifiag,  the  inter- 
scapular, abdominal,  and  epig.ii^tric  were  absent,  the  gluteal  brUk, 
cremasteric  fnLat.  and  the  pupillary  sluggi-^h.  No  autopsy  could  be 
obtHined.  Frevoiit,  who  has  reported  a  similar  case  of  croi$sed  reflexes, 
regarded  the  crossing  &fl  dne  to  the  physical  diffusion  of  the  Yibratioa, 
for  be  found  that  '^  section  of  all  the  nerve?  and  posterior  nerve  roots  of 
one  limb  of  an  animal  doe«  not  abolish  this  crossed  contraction/*  With 
regard  to  the  two  theories  regarding  the  hature  of  the  knee-jerk, 
Cottam  coo9ider*4  that  his  case  is  an  argument  in  favor  of  the  theory 
that  holds  the  knee-jerk  "  to  depend  on  a  centre  in  the  Apinal  cord,'' 
aa  against  the  theory  that  the  ^"concraction  of  the  quadriceps  Is  due  to 
local  Irritation  of  the  muscles  from  sudden  elongation/^  and  he  aska 
how  we  are  to  ac.cnuDt  for  the  contraction  in  the  opposite  limb  if  the 
cODtraction  depends  on  local  muscular  irritation.  He  denies  the 
probnbility  of  any  vibration,  and  thinks  that  the  only  diffusion  that 
occurred  waa  from  the  one  to  the  other  side  of  the  spinal  cord  itself. 

4>AR2nKB,  La  foHt  a  Paris,  ta  ptogrpsxion.  cerrelatite  de  la  foHe  alcool- 
iqn*i  H  de  la  paralyaie  fjenerale^  Anodes  d'hyglene  pabUque  et  de  m^de- 
cine  legale  1890  (3)  XXill.  5. 

1.  Statistics  show  that  the  number  of  the  insane  in  Paris  has  in- 
creased in  recent  years  in  very  strong  proportions,  the  frequency  of 
insanity  having  increased  about  30-^,  from  1872  to  1888. 

2.  Mental  alienation  is  more  common  in  men  than  in  women  (mea 
55.6%,  women  38%. — General  statistics  of  the  prefeture  de  police). 

3.  The  ^tfltii^iics  of  the  Increase  of  insanity  for  the  two  sexes  Id  the 
triennial  period,  1986-1888,  Is  for  men  60.3:>%;  for  women  40.84%. 

4.  Insanity  considered  as  a  whole  and  with  regard  to  its  monthly 
movement  regularly  attains  its  maximum  frequency  each  year  In  June, 
and  its  manifestation  or  the  deTelopment  of  the  period  of  access,  both 
among  men  as  among  women,  seems  to  be  favored  by  the  influence  of 
spring. 

6.  The  increase  of  cases  of  mental  disease  in  recent  years  is  first  of 
ail  »hown  in  two  types,  whose  frequency  has  increased  very  raptdlly, 
alcoholic  insanity  uud  general  paralysis. 

6-  The  increase  of  aicohoiic  insanity  is  so  rapid  that  its  frequejicy  is 
to-day  twice  as  great  ae  five  years  ago,  and  the  comrritments  have 
Ificrpased  35%  In  the  course  of  the  last  triennial  period.  It  forms  almost 
a  third  of  the  cases  of  mental  diseases  seen  at  the  special  infirmary. 

7.  Females  have  a  proportional  participation  in  this  Increase,  and 
this  participation  tends  to  become  greater  and  greater. 

8.  The  frequency  of  alcoholic  insanity  is  subject  to  strong  monthly 
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variaiionft.  Tt  does  not  reach  its  hifi^heat  liinU  durinf^  the  hottest 
months ;  it.<^  iucreuse  appears  to  correepood  to  the  inflaeaoe  of  spring, 
with  the  monthly  mnxlmum  in  June. 

9.  Observation  of  the  delualoaal  forma  of  alcoholism  ahowfi  that  the 
reactiouB  that  develop  under  its  influence  are  becoming  more  vIok>at 
from  day  to  day  and  are  accompanied  by  more  attempts  on  tho  life  of 
individuals,  eonsequeuces  that  it  Is  legitimate  to  attribute  to  the  alco- 
hols of  commerce  actually  in  use. 

10.  General  paralysis,  which  la  with  alcoholic  Insanity  the  morbid 
form  whose  Increase' is  the  moist  rapid,  comprised  12.27%  of  the  total 
patients  examined  at  the  dfipot.  In  five  years  Its  frequency  has  more 
tliau  doubled. 

11.  It  tends  to  become  proportionatly  more  common  among;  womea 
than  formerly;  the  relation  which  was  five  years  ago,  men  79.60%, 
women  21.39%,  is  to-day  men,  71.17%,  women  28.82%. 

12.  As  with  mental  disease  in  genoral,  so  with  alcoholic  in»»anity, 
but  still  more  than  any  other  morbid  form^  the  greatest  nunit)er  of 
admissions  of  general  paralysis  is  In  springtime.  Its  increased  recrudes- 
cence takes  place  In  May,  and  is  very  marlcedly  vernal. 

13.  The  comparison  between  the  curves  showing  the  Bimultaiieoua 
increase  of  alcoholic  insanity  and  of  general  paralysis  shows  that  their 
rapid  progression  is  pluinly  correlative.  In  the  close  relationship  of 
their  course  the  etiological  influence  of  alcoholism  upon  the  develop- 
ment of  diffiiae  interstitial  encephalitis  appears  to  be  manifest. 

DARRICARRifeRE,  La  paralpBic  gin^rale  dans  Tami^e,  Tbi^se  de  Parts, 

1890  No.  61. 

This  thesis  is  a  study  of  the  statistics  of  general  paralysis  In  the  army 
during  the  10  years  from  1878  to  188S.  To  the  question  whether 
statistics  carried  out  ou  ail  men  between  the  ages  of  35  and  S.*)  in  civil 
life  and  on  soldiers  of  the  same  age — manifestly  the  only  legitimate 
method  of  arriving  at  results— would  be  to  the  advantage  of  civil  or 
military  life,  he  is  unable  to  give  a  satisfactory  answer. 

AcQU&RiN,  ContHbuiion  d  Vkx^  medico-ltgaU  de  la  paralyaie  giniraU^ 
Paris  1891. 

In  a  pamphlet  of  74  pages  Dr.  Acquerln  discusses  the  medlfo-legal 
relations  of  gi^uerul  parHlyclcs,  especially  in  relation  to  tlie  earlv  or 
prodromal  stage,  wideh  he  calls,  not  without  justice,  the  pirtod^  medico^ 
legale.  As  the  discussions  of  the  responsibility  of  paralytics  and  of 
pseudo-paralytics  have  special  reference  to  the  French  code  pinal  and 
code  eivily  they  liave  but  little  bearing  on  similar  conditions  arislnz 
ander  Englishatid  American  laws.  Examples  are  giveu  of  crimes  and 
misdemeanors  eoromitled  by  goneml  paralytics,  and  example»  of  the 
status  of  such  ptitieots  in  marriages,  contracts,  life  insurance  and  wills. 

ZaCHER,   Veher  zwei  Falle  von  acuter  Paralyse^  -A-Hg*  Zc.  f.   Psych. 

1891  XLVIII.  p.  183,  Neurol.  C^ntraibl.  1891  X.  p.  68. 

The  author  reports  two  cases  of  acutely  progressing  paralysis,  in 
which  the  first,  after  a  melancholic  prodromal  state,  ran  Its  course  In 
less  than  four  weeks;  In  the  second  the  duration  of  the  diseH^e  was 
aboDt  two  and  a  half  months.  In  both  cases,  besides  a  relatively  slight 
change  in  the  vessels  and  in  the  interstital  tissue,  there  was  a  fairly 
extensive  and  liigh  degree  of  tibre  atrophy.  From  this  the  author  coi^ 
eludes  thHt  there  are  cases  of  paralysis  where  ttie  fibre  atrophy  Is  the 
primary  process  in  the  anatomical  changes. 

Hertz  considered  that  the  two  cases  must  be  classed  as  delirium 
acutum,  and  expressed  a  caution  against  the  too  great  extension  of  the 
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The  delusion  of  melanoholU  may  b«  monotooons^  bnt  It  does  not 
present  the  same  character  of  absurdity.  The  putleot  sees  hia  dlaeaae, 
the  reaaoo,  and  the  oxplanatloo,  endeavors  to  convince,  makes  com- 
plaintfif  becomes  aufcry  with  hlfl  coutradlctorii. 

2.  In  general  pnrHlyEuls  the  hy(>CH.*hondriacal  delusion  may  be  ooon- 
pllcsted  at  any  moment  with  delu>ionit  of  an  ambidooe  nature.  This 
IB  never  the  chao  to  nH'tftticholta. 

3.  The  hypovlioudrUcal  delusion  of  general  paralysis  Is  not  favorably 
Influcnoed  by  mnrphlno,  contrary  to  the  ca.«e  tn  melanctiolla  (Voisin). 

4.  In  genernl  paralyi'id  the  9ubjecte  are  not  hereditarily  predisposed. 
'ITiere  have  been  no  previous  nervous  disturbance*  (  Mendel). 

5.  Oenoral  paralyRls,  and  i*ons>equently  the  hypochondriacal  delusion 
aeiHMnpauyiiig  it,  come  uu  between  ^  and  45  years  of  age  (Mendel, 
M  Icicle") . 

6.  The  examination  of  the  organs  Is  almost  always  negative  in  gen- 
eral paraly^U  Chypovltomiria  «ii»e  materis),  C^eudel). 

7.  In  general  parAly^tlB  there  sometime?  comes  on  from  the  beginning 
slight  apoplectiform  or  epileptiform  attacks,  pupillary  and  splnu 
symptoms  (Mlckle'). 

8.  SubaeQuenth%  the  signs  of  dementia  paralytloa  can  be  established. 

9.  In  anxious  melauctiolla  the  hypochondriacal  delusion  1»  accom- 
panied by  idea-s  of  daunmtion  and  of  po*ise**ion,  by  ^nalgeitia,  by  a 
tendenCY  to  suicide,  iiud  to  voluntary  mutUalionsT  and  by  the  fear  of  not 
being  able  to  die.  The  delusion  of  negation  and  of  enormity  develop*, 
and  of  Uie  doubling  of  the  p4  r^ooallty  (Ootard,  r>eglas). 

These  distinctive  characteristics  are  far  from  being  sufficient  In  orao 
tice  to  give  certainty.  And  It  is  among  the  moAt  important  cases^  tnoae 
dependent  on  the  nature  of  tho;delusioo  and  on  heredity,  that  thev  hare 
tlie  least  value,  kIuco  they  may  be  found  In  both  forms  of  the  disease. 
Regis  add:*  the  following  as  being  of  r^onw  noa^ible  service : 

1.  Melancholia  with  hypochondriacal  delu»>ion  \»  ob(*ervvd  especially 
at  an  advanced  age  from  45  to  60  years.  It  U  encountered  more  fn^ 
quently  among  women  than  among  men,  in  the  proportion  of  eight  cases 
to  twelve,  contrary  to  what  is  found  in  general  paralysis.  U  is,  like 
every  psychosis,  more  rare  among  syphllltlcs  than  general  paralysis, 
since  tite  existence  of  a  previous  sypliiiis  constitutes  a  presumption  In 
favor  of  general  paralysis. 

2.  The  hypochondriacal  delusion  of  melancholia  does  not  appear  at 
the  liegiuniug  of  the  att:ick,  but  a  lunger  or  shorter  time  afterwards, 
some  months  or  some  years.  It  is  constantly  consecutive  to  the  ordinary 
delusion  of  melancholia,  especially  to  the  delusion  of  Imuglnarv  culpa- 
bility, which  is  the  type.  It  continues  associated  to  the  delusion,  and 
Joins  Itself  logically  with  It.  It  Is  teniiclous^  fixed  and  perslAtent.  It  Is 
rarely  accompanied  by  balluclnattonR;  while  on  the  contrary  the  terri- 
fying dreams,  the  fear  of  deatti,  the  refusal  of  food,  the  tendency  to 
suicide  are  almost  the  rule. 

The  patient  is  subject  to  paroxysmal  crises  more  or  less  acute. 
During  many  years  the  Intellect  remains  intact,  the  memory  precise; 
the  lucidity  more  or  less  great,  sometimes  complete. 

3.  The  examination  of  the  viscera  is  habitually  negative;  there  Is 
stomachic  and  intestinal  inertia,  constipation,  frequency  of  the  pulse, 
palpitation?  and  more  rarely  other  functional  troubles.  'EmaclatiOD  It 
rapid  ;  a  true  cachexia  sometimes  supervenes. 

■4.  Recovery  is  possible;  nevertlieless  patients  rnay  end  In  suicide, 
mnrafimus  or  the  chronic  state.  It  is  especially  In  these  lti.(>t  cases  that 
one  olfperves  Cotard*B  delusion  of  negation,  which  appears  to  be  the 
terminal  Ptage  of  this  form  of  melaocholla. 

In  conclusion,  Kegls  says  that  the  hypochondriacal  delunioo  as  a 
special  characteristic  of  general  paralysis  may  be  encountered  in  the 
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ft  appean  tbefi  alcofaoUsm  pUj?  a  amaUer  rote  la  the  etiology  of 
^neral  peralyflia  than  thec  UDccrtala,  oftea  nabaewn  and  hnpelpahia 
'^aomrOitng"  that  la  fboiul  in  all  lUacaaea,  and  wliich  aecBa  to  be  a 
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of  chronic  cerebral  alcohoUam  aad  hiaiafed  on  tbe  lowot^ 
taace  not  only  of  tbe  indlTidaal  bat  abK>  of  tbe  oegana  fbr  tbe  loeailae- 
lioaof  tbeateoboilBleaiDaa.  For  btnthere  exists  a  ccBcnl  paralysis, 
haK  net  aa  aleoboOe  general  paxalysla.  The  patients  dei%Batod  bj 
tost  aaaiB  nay  be  dlridcd  into  three  gronps :  Orst, 


wllh  eercbial  lesions ;   second,  true  ireoerai  paxmlTtics,  who  have 
tfoos  la  the  flnrt  ?Uj^s  of  the  disease ;  and  third,  the  hereditarily  degea- 
etatedr   who  under  the  inilaeni^e  of  alcohol  show   cerebral  ^ymptooM 
which  iimnlare  progressive  paralysis. 

B^Cis  of  Bordeaax,  from  his  obserratftoos  la  Castel  d*Andorte,thoaght 
Aet  It  wmft  be  issaaed  that  alcohol  ptayed  oolr  a  saooadarr  r6if  to  the 


of  geoctB]  paralysis  tn  the  «ppar 


oftto 


PSYCHOLOGICAL  LlTEBATtrBE. 


district;  on  the  ooatrArr  from  this  point  of  view  hereditary  predi<po^ 
tion  iiDd  flynhtlls  ieemed  to  him  to  be  of  iiuikife«U]r  greftter  Import&ftee. 

Marlu  and  Itoimet  expressed  slmillar  Ttews  Crom  penooal  sUUiUemi 
dstA,  thNt  t^Ht>eliltUy  alcohol  more  frequently  than  other  poisons  (lead, 
meroiiry,  inorphlue),  but  In  the  same  vayas  tbeae,  eoBtiihnted  Co  the 
devtjloumeut  of  tb«  dUeaj&t»  lu  the  btredltarily  affected. 

Combemulo  n-forred  to  hU  obeerratiiODS  niade  ftrst  at  Montp«Uier  acd 
tlieu  at  IJUo  ou  dogn  thai  he  had  accustomed  conCinoally  lo  alcohol 
drinking;  between  the  fourth  and  elerenth  month*  theee  animals 
uanifoiited  a  ftertea  of  characterUtic  physical  and  mental  symptotna, 
and  8t)ow«d  at  the  autopsy  Che  same  sipis  as  pro^rvsclve  paralysis. 

C'hrUtUu  (iUputed  thU  similarity,  and  Chou bt  that  in  the»e  cases 
there  wajg  prohablv  an  enoephalitU  whtc^  dUftnd  anatnmically  from  che 
menlngo-eactfphtilUu  of  pro^^^sire  paralysis. 

Makie,  CoHtributtoH  •)   ritwi€  dcs  ervu6£e«  ocvloircf 
ght^aUy  Theae  de  l*arU  ISW.  No.  349. 

The  the-^is  of  Dr.  Marie  ooutain^  DOChlng  chat  ia  iM 
about  ocular  troubles  in  general  paralT«b.     H\a  conclasioss 

1.  Ocular  troubles  (ophthalmoplefcias,  amauroses,  etc.)  are  frequent 
Id  general  paralysis.  They  hare  a  special  importance  In  that  they  may 
pr^:«do  by  SMTeral  years  the  beginniiig  of  the  affection. 

3.    These  early  Crouhles  are  transitory  and  incomplete  in  character. 

3.  Pvst*murtem  examlnatloas  show  ihnt  iht;  Luiclal  diffusion  of  the 
lesion  of  general  paralysis  extends  to  the  peripberal  nervous  system  ■« 
well  as  to  the  portions  of  the  eerehro- spinal  axis. 

Oonfiuionai  IntanUjf. 

In  his  review  of  Mental  Dlftea^es  for  1891,  in  the  Annual  of  cho 
Universal  Medical  $\.-ieuc«s.  Dr.  Bruah,  in  referring  to  the  article  by 
Connolly  Xoriiiiiu  on  the  f^uhjeoc  of  l^oufuMonal  Insanity  (.see  this  Jou^ 
MAL,  U.  p.  336),  cooimente  tuf.  follows  on  Wood's  use  of  this  term: 

^^  it  seemu  tu  ud  that  Wood  has  »ouj^what  overshoe  the  mark  in  his 
attempt  to  »ifuplifv  thu  nomcuclHiun?  of  insanity  and  Its  olaaslfleation, 
and  has  Incurred  the  risk  of  cou(ui*iug  distinct  clinical  forms  of  mental 
disorder.  The  term  •' stuporous  toRanily,"  for  example,  while  appli- 
cable to  a  class  of  caHcf  etlologicully  ot  the  same  origin,  physical  or 
mental  exhuustlou^  dIsturbtKi  nutrition  or  malnutrition,  and  auto- 
intoxication. eonvevB  to  the  cllulc&l  alli^ulst  the  Idea  of  a  class  widely 
di&rlug,  lu  Its  cllDlcal  picture,  from  »oioe  of  the  cases  he  attempts  to 
^oup  together.  The  term  **  stuporouft/*  while  it  describes  an  apparent 
state,  is,  we  think,  an  unfortunatt*  uue.  The  maiority  of  the  cases  are 
not  stupid,  but,  ou  the  coutrary,  lUert  and  watchful,  lu  some  an  over^ 
whelming  delusion  of  terror  domlnate^^  as  it  were,  the  patient,  anA 
prevents  all  a  item  pes  at  itpoutHueity.  In  otlivrn,  the  impressions  are 
normally  received  and  int*?rprert'd,  but  re^pouse  cannot  be  evoked.  The 
patient  h  In  some  sense  mentally  paralyx^,  but  he  Is  not  stupid.  We 
doubt  not,  inde«d  we  know  from  obMii-vatioo,  that  cases  which  havo 
been  classed  under  the  head  of  ^*  confuitioDal  Insanity  *' were  able  to 
carry  on  distinct  traius  of  reasoning,  starting,  it  mudt  be  admitted,  f  nvm 
false  premises,  but  arriving  at  distinct  couciusions;  and  these  ^ame 
cased  have,  after  convalescence,  been  able  to  clearly  recall  the  events 
and  ideas  of  the  so-called  confosiooal  period." 

Irelamu,  Torquato  Tauo;  a  pa^choloffical  sCndy,  Ailenlst  and  Neurol- 
OgUt,  1891  XJI.  477, 

This  studv  is  based  upon  the  various  lives  of  the  poet  Tasso,  which 
w«  possoas  m  Italian  and  In  UngUsh.    The  writer  calls  special  attention 


upon  m> 
at  (te 
mariy  sown.    Tuso  was  a  poeC 
wo^  was  muiy  tar  pablicaUfoiL,  Ae  Mii0itN«  ronBC  nun  kmd. 

eyes  amm  annsoaily  lar^Bv  1 
riBpBy  uwwwto  ^gjop  •    BTewi 

60  have  been  avep-butnlpmt  Gn 
Hie  had  a  Genaefoaa  mefnorf ^ 
[^ory,  and  akaam  Mnae  oC 

made  him  flitf 
DOC  wtiAC.  is  whirUn;  in  mj  adnd.^ 
made  It  ImDOHBible  fbr  his  friends  Co 
wMently  crou*>Ung'  turn.  44  be  wa»  sent  to  a 
of  fey  tte  monks.  Crom  whicii   he  escaped  beflore  his 
nurvfwL    WUie  infturiav 

wIMy  evresC  &t  Itehr  a»  tAv' 

chroutfh.  Mb   love  for  cbe   Ptinceaa   Leonora.  Ofe;» 

■■  attaiih  rxuu^h  iireiience.   Sime  wricerB  hate  hsid  that  tfM 

ogTlWin,  whiub  be^ui  ia  ISTI^,  wist  riie  L*aaae,  inscead  of 

deraageraenc;  bnC  Dr.  Ireituxd  concludes  cbac 

ij-  good  case.    WMte  faa.  arlaon^  Tino  vas  MUX 

aoMBiM'  iiHiiaiiliio  chaE  be  oooUbawau  Ub  ■hflnf  iiaa  an* 

frtaidB  with  petiriona^    'Vftasa  eaa  he  Bttla  ifcialM  of  tfka 

^  hnpoit  of  which  do  one  wqtmtattii  wttb  ftnaattf  aa*  fitU  00 
Be  complains  of  Che  persecadoo  of  homan  aadi 
ap<ui!fw«.  and  ie  croubted  by  che  aoparickm  of  spirits.    HLi 
■aena  to  have  been  mncta,  Ina  ■nnnimid  tlian  as  olfean.    Bb  lacivr  tt» 
Ftaf .  M ercoiiaie.  in  Che  aoHBer  afSBiL  aaatiifaa  Ma  awn  aoaaanc  of 


braflfeveaaiaciaa  af 

aa  «hown   ^y  li  limllwia  ar  tranifclin>  and  pecaeencton-  hjiilwfin*- 

perversiooii  of  1tad|nBent.    Tkere  appeanta  have  been  no 

la  Us  fkmQy.  bnt  is  ts  likely  Chat  the  uudeCy  which 

Ms  birth  and  Che  piefft  of  hts  childhixxl  helped 

of  cfce  BieiiGU  iiiii»yiHmar>    Afbr  hi»  releaae  frooi 

aC  Tiaaa  aaoai  Mfil  t»  feawa  retained  macfa  of  Cfta 

ik  wlaa  aafanalnil      Tbe  raac  of 

admiMrCaDe.  :uiii  Cor 

na  stai  aabjiH't  to  hia 

at  ChtB  dme  remlmi  one  «>f  Si 

of  hia  comifiie  end.  and  after 

an_  she  eopiea  of  the  '*  Turiiilinii 

had  been  printed.  AoaM  ba 


A.  F. 
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TURKER,  Aspmmetrienl  conditions  met  with  in  tke  facta  of  tht  injaite; 
wttA  »om€  rrmarks  on  tkf  tiiasolntioH  of  txprtuton^  Joom&l  of  Mental 
Science,  1893,  XXXVIII.  ]8. 

This  ta  u  couslderation  of  '^certain  iLsymmetdcai  uppearances,  chktly 
noticed  in  tlie  fHce.  by  whtcb  we  uiu  Hutually  deiuoosUate  the  ex- 
istence of  paralyftiB  In  «  \tirge  proportion  of' all  ca8e«  of  inanity." 
BIlHUrally  lissooUtcd  moveiucucs  have  been  chosen  for  study,  because 
tht'y  are,  a»  a  rule,  of  equal  atreagth  on  each  side.  Asymmetry  of 
expression  U  not^  of  course^  confined  to  the  inAane.  but  Is  to  be  fonnd 
araotij;  nervous,  cxcitjible  people,  rellfrlons  enthn^tasts,  and,  though 
rarely.  In  normal  indivlduaTs.  It  U  possible  for  i*ome  people  to  ''  volun- 
tarily produce  n  most  marked  asymmctrteal  eouditfon  in  the  contraction 
of  the  muscles  of  expression."  In  a  case  noted  by  Dr.  Turner,  there 
was  *'a  strong  tendency  for  the  Assymetrlcal  condition  to  become 
Bymmetrtcal,"  the  subject  needlnf?  to  fix  his  attention  entirely  upon 
what  he  was  doinf^  in  order  to  prevent  the  contraction  becoming 
equully  marked  ou  both  Hides.  '^  Inequality  of  the  pupils  is  present  in 
ouo-fourth  uf  the  ca$^es  of  iu^anlty  on  admission,  and  In  chronic  cases  It 
becomes  more  i-ommon,  and  it  is  most  common  In  general  paralysis." 
It  would  appear  also  that  '*the  right  pupil  Is  more  frequently  the 
larger,  the  diftcreni-e  being  very  slight  in  the  recent  cases,  more  marked 
In  the  chronic.*'  From  present  evidence  It  Is  not  possible  to  state 
definitely  the  precise  locality  in  each  hemisphere  the  paralysis  of  which 
haa  led  to  the  asymmetry.  **!□  306  female  cases,  recent  admUsions, 
the  tongue,  when  protruded,  was  deflected  from  the  middle  line  In 
80  Instances,  or  *24  por  cent.**  It  would  seem  then  that  paralysis  lu  the 
mascles  that  proirnde  the  tongue  prevails  to  about  the  ^ame  extent  as 
It  does  In  the  muscles  controlling  the  size  of  the  pupils.  The  muscles 
of  expression  here  considered  are,  in  the  upj)er  zone  of  the  face,  the 
occipUo' frontalis  and  corruffator  tmpereilH^  und  in  the  lower,  tlie  tfvator 
lata  tntperiorU  and  the  zygomatics.  In  the  cases  of  fresh  admissions 
asymmetrical  action  In  the  uppf'rzone  of  the  face  bears  to  asymmetrical 
action  In  the  lower  zone,  the  proportion  3.7  to  1.  Among  Idiots,  and  In 
all  coiigeuital  cast-s  of  wesk-mindednes*,  the  lower  zone  is  moi^t  fre- 
quently aflected.  Intheciises  of  iuwine  females  the  '' frequency  with 
which  the  muscles  of  expres^lon  of  the  lower  parts  of  the  face  are 
called  into  piny  under  emotional  states,  which  would  in  the  sane  result 
In  expression  more  confined  to  the  muscles  of  the  upper  purt,*^  U 
noticeable.  In  other  word<>,  "  theii'  expreb^lons  are  more  luiimaMike, 
less  mental."  The  papier  is  iicc(>mpanie(f  by  a  plate  containing  gravnrea 
of  faces  of  melancholic  and  Insane  woiuen.  showing  asymmetry  of 
various  regions  of  the  face,  and  an  explanatory  chart. 

A.  F.  CnAMBERLAIN. 

KlEKKay,  la  genius  a  nenroBiaf  Alienist  and  Nearologlit,  1893,  XIII. 
(I)  lis. 

This  19  a  review  from  the  time  of  Aristotle  to  that  of  Itombroso,  of 
the  doctrine  put  forwHnl  by  the  Greek  phllof?opher  In  these  terms,  '*  No 
excellent  soul  is  exempt  from  a  mixture  of  madness."  The  usual  ex- 
amples, chiefly  from  Lombroso,  of  the  pecullHrltles  and  idiosyncrasies 
of  geniu<(  are  given.  .Shortness  of  statnre,  rachitis,  excessive  pallor, 
Inflrmitieti  of  tTie  body,  cerebral  and  cranial  lesionR,  asymmetries,  and 
abnormsllties  of  the  skulls  stammering,  left-handedness,  celibacy,  pre- 
cocity, mi?oneifim,  errabund  habits,  etc.  Dr.  Klernan  concludes,  "The 
alleged  intellectuHi  asBf»cIation  of  insanity  and  genius  would  seem, 
therefore,  to  be  Justified,"  but  he  la  far  from  identifying  the  two. 
*^  GoniuB  Is  not  a  product  of  morbid  mind.  In  the  exceptional  instances 
where  the  two  co-exlet,  the  genins  la  evidence  of  a  healthy,  conservative 
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■t  ■tmggnng  with  Uie  Incabos  of  diftesu^."    He  does  Dot  dUfcr 
to  a  tieiat  extetu  from  Dr.  PaoU.  whose  apt  ptmae,  '^geniiu  with 


Is  better  soiled  to  ibe  fftcts  at  the 


til    4 


Xerv.  and  Ment.  Die.  1991  XVX  437. 


|iert>ef,  JoamAl  of 


Cliikic&l  cAAe,  10  jear  old  gtrl^  phthisical,  sensation  eyerywhere  per- 
flBctt  reflexes  oorxnal,  niaecular  co-<»rdlnacioD  of  upper  extremmM 
Donnal.  hot  co-ordiziatioD  of  the  lower  extremities  was  noticeably 
wantisff,  especiallT  in  the  moAcles  of  the  feet.  Treatment  by  electricity 
and  tomes,  recovery  from  the  astasia,  bat  death  from  phthisis. 

Another  patient  with  the  aRanl  fiympCorD?  aceomp&QriDfi;  phrhi»i«  bad 
lost  the  power  to  ose  the  righr  forRarra  and  hand:  de*th  from  phthisis. 
Tbe  connection  between  phthisis  and  maUiple  neuritis  seems  well 
c«abUsbed. 

A.  H.  Pkibck. 

STOBLK)  Beport  of  a  nam  of  anawtKeaim  of  the  ri^kt  sMff,  «le.  Jour. 
Kerr.  Ment.  DU.  1891  XYl.  S38. 

Patient^  twenty-nine  years  old,  bad  Fiofiered  from  rhenmatlsm,  which 
had  left  him  with  a  Mmewhat  involved  heart  trouble.  Cpoa  au  ooc»- 
iion  of  unusually  violent  exerdon  he  w&a  attackefi  with  ausstbesia  of 
tke  right  Mde.  This  was  soon  sneoeeded  by  hrp*Ta<:<rhe9U  of  Che  same 
aUe  with  paresis  of  the  left  side.  The  symptoms  maoifesied  were  prob- 
ably due  to  reflex  action  from  preputial  Lrritation. 

A.   H.  PtEBCE. 
Harrard. 

G.  S.  Wkir  Mitcitel,  Doctor  and  palient^  p.  177. 

llie  doctor  .should  not  dif^  up  his  patlpnt*s  symptom?.  Before  and 
after  illness  is  the  time  to  cultivate  thoi^  luuer  momls  which  paiu  and 
weakness  usually  kill.  Women  are  prone  to  confess  too  much  to  the 
physicianf  and  Illness  breeds  a  passion  for  confessions  and  even  for 
distortion.  Woineo  warp  morally  if  long  nervously  ill.  Physicians  of 
all  centuries  have  probably  agreed  most  on  rest,  diet  and  exercise. 
1^  best  do  what  \»  right,  bui  often  give  foolish  reasons  for  It.  All 
always  look  beyond  drugs.  lostmments  to  measnre  temperature,  pulse, 
etc.,  have  improved  the  doctor's  hand,  eye  and  judgment.  The  dnrtor 
must  not  read  the  riot  act  to  feelings  aor  poultice  tbPin  too  much,  must 
not  be  too  sympHthetic  and  must  be  the  grave  of  all  secrets.  Few 
Uslnga  are  so  delightful  as  conTale?c<*ncc.  Xumbcrlesi>  tissues  and 
molecules  are  bpiog  restored,  more  rapidly  than  in  *'■  •  ..-,^-.v.  .^f  ■}';\\(\. 
hood.     The  phyMcian  who  has  cot  been    ill  U  i  •). 

Pain  is  usually  the  prayer  of  the  nerves  for  h'^ :  pie 

leam  it  In  very  different  ways,  fiickiy  children  are  usually  spoiled  by 
hidulgence.  The  worse  the  weather  the  better  the  exercise  out  of 
doors.  Girls  should  be  trained  Ju^t  like  boy*  till  silole*ceuce;  «ome 
even  leam  to  box.  Camp  life  for  women  with  swimming,  i^hootiug, 
climbing,  tistiiiig.  etc.,  are  recommended. 

'l*he  suiUieu  inisiitiity  of  (iuy  de  Uaupassant  may  well  raise  tbe  ques- 
tion of  the  leglLlmftteoesn  of  the  alms  of  a  si'hooj  of  ait  that  ^eebs  to 
reproduce  «eiiMitinn  at  M^  highest  fiim.  If  a  man  of  gr^at  seii-iillvness 
cultivate  It  with  drtigs  :infi  excesacs.  or  would  go  nhout  without  his 
akin,  or  look  straight  Into  the  ftun,  he  Is  not  a  Promethean  raurtyr  to  art, 
but  simply  lacks  physiological  common  sense.  The  (KTMistent  dwelling, 
too,  on  things  not  of  highe^it  signlticence  mu<tt  al^o  tend  to  upset  the 
mind.     Fleiue.   Baudeclaire,  Byron.  Hus'<et.  Jules  de  Goncourt  and  the 
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loo^  lUt  of  f^lfted  men  who  would  not  accept  the  ordinary  Hmltatloii 
of  mind  iu  bodv  have  eomethiug  cltrarly  wroof^  aboot  tbem.  Tfaeire  Is 
a  wrong  theory  of  art  and  of  Hfe. 

Da  Vaurier'8  Peter  Ibbetson  U  an  autobiography  of  a  mao  who 
during  tLdolesc'ence  grew  morbidly  nensitlve  and  bashful,  though  a  man 
of  hamtsome  and  imposlug  presence.  He  lueets  u  beautiful  dutches, 
who  later  turns  out  to  be  an  old  playmate,  dreams  a  strlkhi^  dream 
about  her,  and  flndH  she  had  dreamed  at  the  same  time  the  same  dream 
of  him.  Hearing  that  the  man  he  thought  bla  uuclu  U  his  father  he 
kills  hlni  and  is  imprisoned  for  life.  For  25  years  his  dreams  are  Oiled 
with  lite  with  this  beautiful  ladv.  They  were  married,  visited  many 
Bcenes  and  lands.  Everything,  their  dress,  home,  conversation  were  as 
natural  as  If  nuil.  At  length  he  dreams  she  died  (just  as  she  did  In 
reality  do)  and  has  an  nttnek  of  suicidal  mania,  and  is  transferred  to  the 
mad-hou^e.  An  interview  with  her  spirit  greets  him  and  he  dies  as  be 
finished  his  story. 

Dr.  S.  Weir  Mitchell,  in  hia  novel,  Far  in  the  Forest,  describes  several 
typos  of  slight  nervous  ailment  and  a  curious  partnership  between  a 
blmd  and  a  deaf  man,  the  former  being  a  Swedenborgtao  dominated 
by  auditory  illusions.  Paul  Preston  has  the  restless  vivacity  of  slightly 
constructed  characters,  and  like  men  of  his  type  resembled  certain  im- 
mature feminine  natures,  and  had  a  lilce  attractiveness.  He  was  easily 
pleased,  and  would  go  any  length  to  escape  pain,  and  a  slight  but  pain- 
ful muludv  bred  a  liabit  of  re&ortlng  to  opium,  a  habit  most  easily 
made  and  hardest  to  break.     His  moral  energy  gradually  was  lost,  hU 

Sroperty  vanished,  and  even  life  tu  the  backwonds  could  not  save  him. 
hortly  before  death  he  characteristically  lost  his  love  of  the  drug. 

TASTK  AND  SMELL. 
PftorsMoa  E.  B.  S.  Bailkt,  Pb.  D.,  Unlrcrslty  of  Kadus. 

Les  Odkuus,  DemomttraUotu  pratiqes  avec  VolfQCtometrt  et  le  pe««- 
vapflMr,  par  M.  Charles  Henry,  Paris,  1892. 

In  thi:^  valuable  contribution  to  our  knowledge  of  the  odors,  the 
properties  of  gases  and  vapors  are  discussed,  more  especlaUy  those 
points  that  refer  to  the  tension  of  vapor  and  its  expansion  by  hoat. 
There  are  some  Inorganic  bodies  that  possess  an  odor,  but  most  of  the 
perfumes  are  of  organic  origin.  Various  attempts  have  been  made  by 
Berthelot  and  others  to  classify  odors,  but  the  task  is  a  difficult  one. 
Hia  olaesiflcatioD  Is  based  upon  the  chemical  composition  of  the  organic 
bodies.  The  question  naturally  arises,  is  there  any  relation  between 
chemical  composition  and  odor?  From  some  studies  that  tmvc  been 
made  there  seems  to  be  a  relation  between  the  odor  and  the  atomic 
weight.  .\s  the  odor  Is  in  a  great  measure  independent  of  the  chemical 
compusltlon,  it  must  depend  upon  the  molecular  arrangement  of  the 
atoms  and  this  seems  to  involve  the  discussion  of  Isomeric  bodies,  and 
of  the  constitution  of  the  more  complex  hydrocarbons. 

There  are  six  methods  of  extracting  perfumes;  expreasioa,  distil- 
lation, maceration,  enfleurase.  a  pneumatic  process,  and  finally,  a 
process  by  solution  In  volatile  liquids.  From  the  various  products  thus 
obtained,  the  extracts  bouquets,  pomade*,  etc.,  of  commerce  are  ob- 
tained. Kugene  Rlmmel's  table  of  classineation  of  natural  odors  Is  of 
Interest,  and  Is  the  basis  of  specific  debcriptlou  in  regard  to  the 
•ources  of  nnmerons  perfumes. 

It  is  supposed  that  perfumes  are  propagated  by  the  emission  of 
Bolid,  liquid  or  gaseous  particle,  hence  the  laws  of  diffusion  and  of 
evaporation  must  he  studied.      But  little  is  known  of  the  difTnslOD 
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d  A  HiiM  m^r  be  fA|iiiMiil  by 
Che  liq«ld  th*t  ersponact  per  neoad  from  &  ftqm&re 
ft  cirea  lespcntve.    lUi  vei^t  U  pro- 
of tte   rapor  M 

wcigfat  varieft  la  loTene  niio  ui  tke 
flC  Ae  air,  tbere  bcfa^  a  special  factor  far  each  Qqvid.  Oa 
la  of  TalaelBtfae  detenatBatSoa  of  okeparitr 
llqald.  Tin  fii  li^iai  deacrlbed  bf  tbe  autbor  it  reaUy  a  «bb1i 
ia  aloohoL  At  the  npp^r  end  of  tfaia  liiiTraiMnl 
la  a  cap  lata  wftich  tht  Toladle  Bqaid  U  poured.  TUb  cap  aUdei 
aad  4ima  fa  treat  of  a  gradaatad  tcaie.  As  tbe  liquid  twi 
eemw  tbe  jnaraiarm  floan  eon^kSerably  hlis-ber  after 
li  takaa  aa  a  r*iTr'"rf  of  oii^Miri«»n.  The  lawi  that 
tloa,  wfaeatbeaatiMatoaocexpoftedfreeljtoeTtporatkML,  aa  wbeattli 
cofaiad  wiih  aoBM  noa  ahwrtdag  mt^iraae,  ar«  of  special  InteiaM  aad 
baae  beca  tbe  aaMeet  o(  a  aertee  of  caacriiacnU  by  tbe  autbor  aad  M. 
Oaatate  RoMo.  Tbe  in»tmiDeat  caileo  aa  oi/actomH^  ^^ces  vbat  laay 
be  called  tbe  aieasare  of  tbe  lotensit  j  of  a  perfome,  u  ft  U  designed  to 
Mwntoe  tbe  welgbt  of  tbe  vapor  tbat  moat  be  evaporated  ad  arart 
ba  way  lato  tbe  aaaal  piaaigra,  befOte  tbe  opentor caa  peredve 
odor.  Indeed,  tt  la  propoaed  to  aae  it  to  furimaf^  tbe  comparathre 
of  different  perfaoKa. 
The  oUactoroet^r  coasUu  of  a  glaai  cyUnder  supportlDg.  br  a  oork 
la  Itc  upper  eod,  two  tube*  Bliding  tbe  one  within  the  other,  liie  outer 
tabe  being  of  paper  and  the  inner  of  ela&s  rradnated  In  millimeters. 
aad  projecting  above  the  apparatus,  where  U  terminatef  In  a  forked 
tabe  carnring  a  glass  stop-cock.  Tbe  forked  tube  is  introdoced  Into  tbe 
aOMrtta  danac  tbe  expertaMot.  uid  a  small  quantity  of  any  odorous 
Mbataaao  fa  pneed  fai  the  outer  cjlinder  by  a  pipette,  through  tbe 
oaoaiag  that  m  provided  for  that  purpose.  Tbe  operator  then  notes  tbe 
taae,  lasplres  the  air  regulsrly,  and  #low1j  raises  tbe  tube.  He  notes 
the  time  when  he  first  perreiTes  the  odor,  which  has  peoeirated  through 
the  paper.  SDd  reads  tbe  mark  on  the  graduated  tube. 

By  lilltog  the  tube  wiih  cnxbonic  acM  gas  it  is  possible  to  determine 
tbe  propoitiOD  of  the  volume  of  gas  absorbed  at  each  Inspiration  to  ttaa 
total  volume  of  the  tube.  By  aieaoa  of  a  pneumograph  It  ts  pooafble 
to  obtain  a  record  of  the  hu^ratione  and  thu«  what  may  be  called  the 
eoefflcient  of  inspiration.  The  record  i?  made  apon  tbe  blackened 
sorface  of  a  paper  attached  to  a  cylinder,  which  slowly  revolves.  An 
Interv-tlng  tertes  of  cuts  is  g^ven  to  Illustrate  the  effect  of  iBaplratk>n 
of  dlifrreDt  odors. 


TV  gmHatory  oryopu  of  Btlidenx  ArUl^  Frederick  Tnc-kerman,  M.  D. — 
Journal  of  Anatomy  and  Physiology,  Vol.  XXA"!.  p.  85. 

Tbe  author  describes  in  detail  tbe  circumrallate  papilla,  with  tbe 
taste-hulbs,  al«o  the  fcusutory  ridges  and  the  fungiform  paptllie.  In 
regard  to  the  gustatory  rldgee  of  this  animal  it  may  be  noticed  that 
there  are  structural  characters  common  to  both  the  clrcumvallate  type 
0(  taste-area  and  the  bulb-bearing  ridges  of  OraiUoriraeAas.  Toe 
ridges  of  B*.Uden»  fumi.«h  an  iotermedbite  itage  In  tlw  process  of 
devdopment  of  the  former  from  the  latTer;  the  more  recent  from  the 
vore  primitive  type  of  the  taste-areA.  Hence  an  important  link  in  the 
hiftory  of  this  development  is  supplied.,  and  now  that  two  types  are 
found  together.  It  is  possible  that  further  Investigation  will  reveal  tbe 
foliate  type  lo  Us  simplest  form  eo-exertlng  with  uiem. 


Uti 
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A  no€t  wpon  (h$  <iM«rte«c«  of  tkt  Mm»  of  tmMe  mfUr  i*«  mmpmiation  of 
IIUl»v«<«  Predericfc  Petersoe,  M.  D.,  Medical  Itoeord  ToL  XXXYIfL 
p.  390. 

Tber«  ha«  alw&yft  been  ^erCftS  AAcoItf  ia  tnclnir  the  coarse  of  the 
Benres  of  tjt3te«  and  the  disiiibotion  of  Uie  flnal  bute  OluaeBU.  lb  hM 
beea  pretty  weti  <lemoo<cr&ted  that  Cbere  &r«  spcdAl  WM  Of  Uw 
tongue  wh4*rv  certain  taAtes  may  b«  peroeiveil  aad  atben  Chat  tfC  ttt^ 
cepctble  to  dlll^r«Kt  tMtes.  Tbe  viftlMr  b«»  bad  aa  excepdonal 
opportanitr  for  maktai^  tome  exp^rliaeaCs  oo  Che  ptwoomexia  of  CMt«, 
npOD  two  patients  who«e  toiig«es  bad  been  remoTed. 

The  flrst  pattent  eoald,  when  fiqidda  were  xiven  him  to  ^vrallow,  CaiCe 
Meter,  ivieei  Hn<i  s:).It  «ab«Cances,  bat  notoold  4ab«(tanoea.  Special  lerta, 
made  on  d<:ftluit4f  iix-aticlee,  re«alie«i  In  Amiing  chat  bitfieroeai  was  Aedriy 
perceived  by  the  iott  palate.  stron^^Ly  by  the  posterior  wall  of  Cbie 
pharynx,  while  sweetness  wae  ooc  perceiVed  at  all.  escapt  oa  the  poe- 
terior  wall  of  the  pharynx.  SalCness  was  not  pen?etvt^  either  by  Cbe 
palate  or  Che  pharynx,  but  probably  by  the  surfa^'e  of  the  efrf^Iottie. 
The  gaWaolc  current^  when  applied  to  the  parts,  prodoced  no  nmnetlnn 
o<  taste. 

Another  noticeable  faeC  was  Chat  the  eeue  of  smell  wait  entirely 
aholbbed  after  the  removal  of  the  Conipne,  so  that  Che  putienc  cooid 
dlstlngalsh  no  odor  whutever  even  in  ^uch  strong  anelfins  substanoee 
aa  tar,  lodlform  or  oil  of  wintcrgreen.  [a  the  case  of  the  second  patient, 
whose  toogue  h.-ul  been  removed,  besides  tbe  ioabUity  to  dlsnagviab 
aolda^  awevts  could  not  be  at  all  recognized. 


The  tdncatUMt  of  the  aenm  of  amell^  Schneider. — Medical  Xews,  Vol. 
XXXVUI    152. 

CoiuparativQly  little  has  been  done  In  making  lue  of  the  sense  of 
•n»«ll  in  dlAd;no«i3,  for  tho  reason  that  ^o  tar  no  one  has  been  able  to 
olasAlfy  or  describe  the  diflerent  odors.  The  author  looks  forward  to 
the  day  when  It  wUt  be  possible  to  accnroulate  and  tmnsmit  experience 
la  the  matter  of  smell  as  we  now  do  In  reference  to  the  other  ^nses. 

S^r  lt$  minimums  percfpUMea  de  luelquM  odeurs,  U.  Jacques  Passy. — 
Cowples  Hindus,  Vol.  OXIV.  306. 

'rtio  experiments  made  are  for  the  purpose  of  flndlng  out  the 
gmallcAt  amount  of  any  ^pecifled  odor  that  is  perceptible  in  a  liter  of 
air.  A  set  of  Atandnrd  HoluCions  is  prepared,  each  coatainlng  one 
hundrt'dth  a*  murh  of  f^  •  ^i''^' mce  iw  the  previous  one  in  the  «erie». 
Then  ihih  drop  of  rh«   i  n  Is  introduced  into  the  liter  flusk.  the 

boltoin  of  which  huR  '"  ,  uufely  wanned,  to  render  tvapomtion 
complete.  After  waiting  iong  enough  to  allow  the  odor  lo  difi\ise  itself 
throui^h  the  tlusk,  the  experimenter  smells  of  its  cuDtents  and  if  he 
canuut  distinKui'^h  the  odor,  he  repeats  the  experiment  with  the  next 
stronger  4uluLion»  till  it  is  Just  possible  to  distinguish  the  oiior.  When 
greater  :u'curucy  ir^  demanded,  several  iutermedlute  solutions  may  be 
made  up  iMwot-n  the  last  two  ^lohitions  tested.  This  method  has  Deen 
proven  lo  pokshhs  several  advantages,  not  the  least  of  which  is  the 
fact  that  the  observer  can  make  the  testa  ondcr  normal  conditions. 
Tbe  alcohol  employed  5thuuld  be  absolutely  pure  or  an  error  may  be 
Introduced. 

The  following  resulta  show  the  minimum  quantity  that  is  peroep- 
llble  tn  a  liter  of  air ;  the  results  being  expressed  In  thousandths  of  a 
mllttgram :— 
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Svws.  laOO  Vol.  LVII.  395. 

Ik  !•  <|^t»  jiiHWfiItt  niMftMil  r-hAi:  t.h«  llagnftl  bcmadk  of  Ehe  Afth 
aervB  ami  fite  gnOMorT'  bnoobtts  of  nh«  gto«80pliAfTn|pnl  carry  th« 
nerve  flbnt  af  cuce  eo  tbe  Moirui*  «nd  p«lat«.  Are  t&eae  che  re«l 
■BpptT-  fn  Che  pATU  of  cwcp.  or Jift  chef  fltmplr  carry  nerve  flbren  of 
CVT'  niriit^  HAd  palat'-         '      mt^Uor  biu  hud  aa  i ftrtlHiiT  oppor- 

tm  rrn  1  eaAe  m  '^  *  wa.>3  i  tocai  loee  af  HMCe  <va  che 

lB0b  ^futer  <ii   LUe  tooKoe,  even  i,f>  ban  uii>.     An  aacnpay  was  made  wbiuli 
taiac  Cbe  oerw  anppCyof  OuCe  for  Cbe  cap  and  anterior  part  of 
at  the  ttui|Rm  enmea  from  che  flfth  nerve   uut  encer  che 
■iperior    maxiUnry   dtvljdoa    of  the    ^ume    aerve.      The  coarse   then 
l>e  from  the  ^apertor  mit^.llttry  nerve  into  che  ^phewv-palatiae 
Item.  Chenee  by  che  Tltii '  rh  the  vidian  i^nal  co  the  gangli- 

eaiargement  of  che  i  .a  diLs  Ui  che  chords  cyinpiuii, 

ebovda.  cymyam  mco  cne  Ua^Bai^  m.  braacb  of  ttm 
affttettO^ 
IB*  oooeltoaloii  ia  alM  r^'r**'^  f*^i*r-  flhe  vM^aa  H  ao«  a  mal 
paaalngfrom  fillefiusialto  u.  -palnclni^  t^in^llon,  biit& 

nerve  of  the  speefat  sense  of  a  i;he  ^tpheuo-pulutlne  gaogUda  off 

Itte  fteennd  diVltafoa  of  chf>  fifth  iii^rvt*  u>  the  seventh  or  fA(.*iaI ;  also  nerve 
Area  of  ca^ce  for  che  back  of  che  conf^ie,  fiiuires  and  aofc  palace  caxmot 
be  i^rried  by  thR  ehnrda  cympanl.  Proof  Ls  alao  uddooad 
of  Che  glonBopharynfCf^Jil  nerve  doefl  not  uontain  any  llbna  t 
<3uece. 

route  Chen  for  Che  4en9e  of  CosCe,  so  far  >e  jfc>  ^MnofeArynii^al 
la  enaoamed.  would  be  from  the  rrntc  of  che  dOflk  Araa^  tta  chini 
illvtitioo  to  the  otic  ffanf^llon,  from  this  by  tte  wnall  petwani  to  the 
l(auielloa  of  che  n<*v<>nch^  iJience  u\  the  cynpanlc  pfermi^  a^SBfn  by  che 
cymomniu  branch  Co  the  petrooe  j^nglloa  of  che  '  viryugeal  and 

by  cbLt  Lucter  Co  che  bock  of  che  Confine,  fauce»  i 

In  A  (TriricUtra  on  che  iibove  iirtlt»le  in  che  MiHlii-uj  n-'w^.  Vol.  LVIF- 
p.  404^  by  Dr.  rha«.  L.  DTtaa.  be  ariftertjt  thjic  while  Che  reeearches 
nutlcrd  3-'*""  -  '  ""■^'■•>  ru-ir  !,^3  rtf  cariCe  Is  due  c*>  a  diaeaae  <tt  Che  vidian 
.  i .  '<>  concliiflfvely  chac  che  ginaaophii I'yngeal 

hii  ;     -  tiona. 


Air   ta    phygUthnjiit    cumpar^f  lU  I'd^/'icUitn^  3C.  Baphael  Dubola. — 
Convcea  Sendos,  Vol.  CXt.  Htf. 
Tba  Alfhctory  orznnR  of  moQnaka  have  been  studied  by  nnnieroiM  ex- 

^  ,-       ^ ...  1  ..j,^  jj^jj  been  laiirnwi  of  Che  ni«ohiui!ftm  of  the 

ii-rtnt;.     re  la  a  face  chjic  ainay  inli^rs  excic« 

......  .,  —   ..:*.   Pumiitta,  a  rni'l^ii^U  w^ii  hIava.-*^.  r,-  ."rn«»r1- 

<    ttpeciat  nenflen.    The  luru;n  ive 

irtji.  while  chat  of  che  small  ca.i  «  .le. 

'H4  Chan  chsu  of  r:he  ]:irKe  ooeHr     \a  U\v  .i^  uie  r^.^c  ••£  iJie 
ex:  -ring  of  the  moUosk  U  coQcemwd,  ic  in  excited  by  only  a 

tew  •>aonr>>.roaa  anhatanrea.     There  ta  ^eater  ^enAtbiliCy  aS  the  e^ 
ttmatty  of  cbe  laqpk  OanCacles.  chough  it  \»  :ippareac  chrongkavC  Cte 


Or 
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whole  lenf^th.  The  experimeDts  on  soails  were  made  by  eeparatlof;  tfae 
tentacles  and  cloftiog  toe  end  with  a  clamp,  then  these  were  put  iuto  a 
veiwel  containlnf;  tnoUt  air  and  It  wae  noticed  that  after  a  time  the 
movemeutB  of  the  teutacles  ceased,  but  if  some  strong  vapor,  like  that 
of  benzine^  war  Intro^luccd  Into  the  veftscl  the  mo%*emeDtfi  would  be^n 
again  with  ^rcat  activity.  From  these  experiments  and  others  in  the 
aame  line,  the  author  concludes  that  It  \%  the  venstbllltT  of  the 
segmentii  that  In  first  excited,  then  this  ^en^atlon  is  transferred  br 
contraction,  which  In  Its  turn  agitates  mechanically  the  nerve  tenuinafa 
and  li  conveyed  to  the  pensoriiu  nerve  centers.  The  first  excitation  is 
mechanical,  just  like  that  which  produces  the  sensation  of  touch. 

FtirthPT  oh»tmation*  on  thf.  development  of  taste  orgtina  in  man^  I>r. 
Frederick  Tuckerman. — Journal  of  Anatomy  and  Physiology,  Vol. 
XXIV.  p.  130. 

In  the  couftue  of  the  human  embryo  of  the  tenth  week,  the  orguii 
were  no  sliRhtiy  developed  as  to  be  hardly  worthy  of  notice,  but  In  the 
examination  of  the  tongue  of  the  fu*tos  of  the  fourteenth  week  it  waA 
noticed  that  the  upper  surface  was  more  or  Ie«<<4  marked  by  papillary 
elevations  of  the  mucus  membrane.  The  different  layers  of  the 
epklK'ilum  were  aiio  studied.  The  striated  muscle  fibres  were  clearly 
to  be  seen,  but  the  gtrlse  were  exceedingly  faiot.  .Some  papii]:e  of  the 
circumvallute  type,  In  the  early  stages  of  development,  were  present, 
aad  the  future  position  of  the  trachea  was  clearly  indicated.  I^ateral 
gustatory  organs  could  be  perceived  at  the  sides  of  the  back  of  the 
tongue.  But  little  could  be  learned  of  the  structure  of  the  bulbs  In  the 
circumvaliate  papillae. 

Ueber  dan  VorhandsHn  von  Geschmackiempflndunff  im  Kehlkopf^  Dr.  P. 
Michelson. — Archlv  for  pathologische  Anatomle  ond  Phyeioiogle  uud 
fur  kllnlsche  Medicln.  Vol.  CXXTII.  380. 

The  author  has  studied  the  special  functions  of  the  taste  cells  of  the 
inner  portion  of  the  trachea.  lie  experimented  on  2.'5  persons,  by  put- 
ting into  the  thmat  upon  the  cud  of  a  bougie  concentrated  solutions  of 
quinine  and  of  saccharine.  Seventeen  persons  were  able  to  distinguish 
the  bitter  tante  of  the  former,  three  thought  It  bitterish  and  the  rest 
were  In  doubt  as  to  the  taste.  With  the  saccharine  solution  all  bat 
three  of  the  twenty-five  could  recognize  the  sweet  taste.  There  was 
one  special  case  In  which  the  bitter  could  not  be  detected  at  all,  while 
the  sweet  could  be  readily  recognized.  Some,  in  reply  to  a  que- lion  as 
to  the  locality  where  the  sensation  was  rpoognl/^d,  said  It  was  where 
thei^olution  was  applied,  others  that  It  was  in  tliat  region,  while  tome 
simply  located  it  deep  in  the  throat.  The  electric  current  was  aUo 
applied  to  the  same  localities,  and  it  was  noticed  that  the  application 
of  ouc  pole  produced  the  sensation  of  an  acid  taste  and  the  other  of  an 
alkaline  taste. 

8ur  la  nonnf  de  Vacnite  o^aclive  {olfacHe)^  Zwaardemaker. — Archives 
NeerlaudatscB,  XXV.  131. 

From  the  average  acutenesa  of  the  sense  of  amell  accurately  measured 
in  31  p*Tao»i8  with  the  author's  olfjictometer,  a  norm  is  reached  on 
which  is  batfod  a  t^yHtem  of  measurinj;  and  recording  the  acntencss  of 
smell,  modeled  after  that  in  use  by  oculists  for  visual  Rcutene«s.  The 
o\factie  or  average  mifi/mum  ptrceptihle  of  smell  is  the  unit  taken  for 
these  measurements.  The  averaxe  for  a  table  of  proper  proportions  of 
these  substances  and  pictures  of  the  olfactometer  mny  be  found  In  the 
original.  When  the  mixed  odors  are  delivered  to  the  same  nostril  It 
might  be  supposed  that  they  neutralized  each  other  by  some  chemical 
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tkii  teoot  otf  tte  _ 

tke  pheMMMB^B  la 

BArtheawtn  crlfa 

lo  nftke  tmt  with  aar 

■oM  ImpocUBt  of  an  Co  nalce 

fonmls.    It  U  to  be  hoped  JIaudM 

ta  tkSa  tatcratSag 

tkoee  of  AroMoto,  rather  ■  ■  wf  <*  if  ally  wofhed  ield.    Ihe  31 

(far^AlagM  BAffwal  aonlli)  li  1^  deciMa  oa  the  oUmC- 

(Lc^they  co«U  jMt  petcefae tte oder  f  iiilihul  by  thelMide 

ofawkaalMd  rvbhcrcaba  of  8  bbb.  baca  wheals  cm.  w«m 

).     The  tigun  atiaiiiun  neai  fi  ugaiaily,  hoa^iei ,  wai  0.7 

;  aad  Znudeauker's  ova  wfafciaw  U  IjO.    The  inures  for  Ifae 

exmBfaed,  ma  aleo  those  for  eone  Tfsoal  leatt  aiade  by  the 

lotheorigluL 


tmeUi  det  thppelrieehmemertj  Zwaanl»- 
— FofftMhritte  der  Medtetn,  ld8»  Vol.  VU.  m. 


Byaaa  a<  hia 
^pwtty. 
tioeo< 


■■  been  tnabled  to 
to  theasplrical 
Ihat  cettaiB  odoca  do  I 
UlfaU  vaythe  adorof  Takaated  rabbar 


lotm,  aad  is  tv»  ba  acatnHaed  by  aay  oae  mi  then  if 
a*«  r%ldJy  gnded  la  Inteaaity;  if  therisJbC  praportioa  It  noC 
cHher  oae  or  the  other  ptevatia. 

SPACE,  TIMK. 

LXFPS.  DU  JhewaawtyaMiiy  und  4U  ArngtrnXtem^fwrng^ 
Psych,  a.  Flkys.  der  SSsoeeor^aoe^  1899  lU. 

This  Is  BiaiiUy  a  criticbm  of  ^*  eye-fooyen>eiit "  theory,  ftom  tha 
taken  la  other  writlaa  of  the  author.  Ltoa  teatau  on  ttia 
beiweea  what  Is  t«alnr  aeen  aad  what  Is  tnfteiied,  be  the 
''oomaloraboonnal.  Soch  optical  Ulstlooa  ae  the  apparent 
ij  af  dlrtaaffea  aad  of  Boe  lengths  an  shaply  a  result  of  o«r 
-anatterof  jodicmeot.  Eyo  awTemeats  hrip  as  to  form 
aar  spac^oooscloa SDese  Inr  clv^ff  denmess  andcertaioty  to  perception. 
Pnrthnmore,  tf  we  regard  the  lleM  of  rlskm  as  a  section  of  the  larger 
i^aco-wortd,  which  we  surrey  by  moTtog  oar  eyes  or  taming  oar  head. 
we  may  my  that  the  position  (and  change  of  positioD)  of  the  risaal  Add 
la  mi  ami  >id  by  aach  asofcmaaCa,  withovt  admitting  that  the  relatlre 
peakSoo  of  potato  la  that  field  la  aflbctod. 
We  do  not  fle#  dSstaace ;  we^ad^oneofe^t  co  be  moreor  lew  remote 
Id  tlds,  as  In  other  sense-pereepdoot^  we  &«U««e  that  we 
perceive  •omethixur,  which  in  reality  we  do  not  perceive.  The  form  of 
anr  viiinal  field  is  Skewise  the  oocoooieof  Jadgmeat.  The  infermoe,  not 
9i.  onr  orlgiaaL,  bat  of  oar  deri^loped  space -cooscionsneea,  Is  based  on 
gja  mowiae BIS,  and  especially  apoo  coaTsrgeDce-seamtioos.  7^ 
atteinnl  field  of  vldon  is  do  more  a  hollow  ndiere  than  it  is  a  plane;  In 
tee^or  monncalar  tMod  there  is  ao  ench  tidng as aspherical  field.  The 
**  BHe^vaks,**  wMch  la  aappoead  to  sweep  roud  In  Immen.^  circl««.  Is 
an  aboractioo.  TIm  pofarts  socceosively  fixated  range  themselves  in 
cSicles  becaose  of  the  dome-shape  of  the  visaal  field —a  shape  given  it 
fay  experience,  insomocb  as  we  pervelTe  do  dlflbienee  in  those  srasatioat 
oi  conTergeoce,  which  h^re  come  to  be  <fistance  signs,  and  ther^bro 
imnrd  the  object?  to  which  they  correspond  as  eqaauy  ciftAnt  from  as. 
The  coa9cioaBDe«*  Uuu  obj^«  are  at  deferent  luscaoces  from  as  tanda 
to  correct  oar  perception  of  their  sixe.    Hence,  a  conflict  between 
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ceptlon  and  the  nfcor-««tlmACe.  If  the  claim  of  the  former  could  not  b« 
repreaeed,  our  field  of  vision  would  really  be  spheHcal;  as  it  Is,  the 
Jlction  of  such  a  form  ifl  hurnilcss,  provid«*d  It  be  not  mistaken  for  reality. 
The  probiiblllty  of  completely  setcinjr  aside  the  evidence  of  perception 
decreases  wheu  tlie  contrast  between  it  and  the  correction  urf^ea  by  ex- 
perience is  tiM)  broad,  or  when  the  motives  for  such  correction  are  not 
forcible  enough.  In  the  latter  case,  the  convergence-eensations  are  noc 
deflnite,  or  are  not  closely  connected  with  the  consciousness  of  size  and 
distance.  The  influence  of  these  conditions  suffices  to  expUin  certain 
optical  Illusions  without  briiiKlng  In  the  eye-movement  theory.  To  our 
Indirect  vision,  a  slanting  line  f^eems  vertical,  because  our  Indefinite 
consclougiiesB  of  its  position  does  not  force  us  to  correct  the  perception, 
I.  e.,  to  lenjcthen  in  tbou)?bt  the  distance  of  its  farther  end.  The  appar- 
ent curvature  of  stniighr.  lines  is  easily  understood  when  we  remember 
that  straJKhtne^'S  is  not  ^i^'^u  lu  perception,  but  is  a  subjective  product, 
and  that  the  distance-relations  out  of  which  it  erows  are  liable  to  vary 
with  the  chanKluK  eflect  of  convergence-sensations.  When  these  sensa- 
tions correspond  to  the  main  point  of  regard,  the  curvature  is  less 
marked,  because  they  Indicate  with  snccial  clearness  the  position  and 
distance  of  the  points  in  the  Hue.  When  they  tiave  been  trained  by  ex- 
perience, as  in  the  case  of  short  distances,  they  yield  an  immediate  im- 
ftresflion  of  true  distance  and  real  magnitude ;  but  when  such  cxperlcncfi 
B  lacking,  as  it  must  be  for  gn'Hter  distances  and  very  acute  angles, 
their  worth,  as  distance  aigns,  is  merely  analogical. 

If  we  fixate  the  middle  point  of  a  strai;;ht  line,  without  regard  to  any 
point  outside,  the  contradiction  between  perception  and  reality  Is  lest 
striking;  the  naturally  favored  straightness  asserts  Itself;  there  ia 
scarce  an  appearance  of  curvature.  'ITie  Illusion  is  more  striking  when 
we  view  the  line  with  reference  to  s  point  outside,  because  the  contra- 
diction Is  greater.  Observation  of  lines  that  seem  to  bear  towards  the 
eye,  concavely  or  convexly,  shows  that  the  chief  point  of  regard  and 
onr  "spatial  middle-point"  may  coincide,  but  not  that  they  necessarily 
do  BO.  Our  consciousness  of  curvature  is  therefore  variable,  and  Is  coa- 
ditloned,  not  by  the  laws  of  eye- movement*,  but  by  our  own  mode  of 
apprehension.  The  same  holds  good  of  our  space-estimate  and  Its  re- 
sults. The  ground  seems  to  rise  towards  the  horizon,  not  because  we 
raise  our  eyes,  but  because  we  underrate  the  distJinoe  of  remotest  point*. 
The  right  eye  undermeasures  a  line  on  the  left,  and  vlce-ver'^a,  because 
owing  to  the  acuteness  of  the  angle,  we  undervalue  the  distance  dlfler^ 
eucea  between  the  line  and  the  remoter  eye.  In  binocular  vision,  the 
Dearer  eye  guides  our  estimate  according  to  the  principle  of  **  habitual 
average  valuation,"  and  the  judgment  thus  formed  alfects  monocnlar 
vlsloD.  The  Kame  prluciple  account?  for  errorn  in  measuring  vertical 
distances,  and  for  the  over-estimate  of  bori/outal  disUkuces  on  the  left 
as  compared  with  those  on  the  right. 

E.  Pagb. 

Db  Memhk,  V  (potest  degli  spaxt  a  n  dimenHoniin  rapporto  eon  la  ptt- 
cologia  «  la  ffnoteoloyia,  Rlv.  dl  fllos.  sclent.  1891  C'^)  X.  688. 

On  the  principle  that  geometry  of  n  dimensions  is  merely  algebra 
written  In  metaphor.  De  Hemme  criticises  the  hypothesis  of  Helmhultz 
sod  its  application,  by  De  Saussure,  to  physical  and  chemical  problems. 

Falk,  Vvntu^he  ubfr  di«  Baumschatmng  mit  BUlfe  wa  Armkenegungen, 
Inaug.  Diss.,  Dorpat,  1800,  p.  6H. 

Falk  studied  the  absolute  and  relative  error  In  judging  space  distances 
by  a  movement  of  the  forearm.  The  forearm  was  supported  from  elbow 
to  finger-tip  In  a  convenient  carriage  moving  along  a  slide :  this  carriage 
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of  C  per  ataase  hsita;  &  lUxte  adrsMaga.    7W  cfln  af 
Ite rwfivfe liato iaa^piAeaat.    Wcber*s  law  does  aoc 
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In  forcing  Itself  Into  the  opening  tends  to  depress  ducb  or  such  a  pole  of 
the  artitiwnt  utricular  convexity.  According  to  this  compreR*iIon,  and 
according  to  the  pole  depressed,  a  circulation  of  the  endolymph  is 
caused  in  the  uirlcuie.  This  provolies  corresponding  currents  lu  the 
semiH'Ircular  canals.  These  coinpengatiug  currents  vary  in  direction  and 
intensity,  depending  on  the  direction  of  the  displacement  in  theutrlcule, 
the  pole  depressed  and  the  direction  of  incidence  of  the  distnrhanoe. 
The  crista;  of  the  ampullaj  perceive  on  opposite  sides  the  direction  and 
the  intensity  of  these  currents,  which  reconstitute  in  a  manner  the  geo- 
metric description  of  the  ntrlcular  disturbance.  The  nerve  of  the  flat 
macula  perceives  the  intensity  of  the  disturbance  which  a.rrive8  dinujet- 
rlcally  from  the  convex  wall,  while  the  three  nerves  of  the  iimpuila3 
analyze  its  direction.  The  80K;alled  nerve  of  space  is  then  only  the 
nerve  of  disturbed  space  and  of  sonorous  space.  It  defines  the  position 
of  the  points  perceptible  by  the  ear  by  means  of  the  dlflturbancc  of  the 
Interposed  medium.  It  localizes  objectively  the  origin  of  auricular  per- 
ceptions by  the  direction  of  the  Incidence  of  the  disturbances. 

E,  W.  SCRIITLTRE. 

Schumann,  Ueber  d(&  UnterKhiedsfimpjfndtieAkeit  fUr  kleine  ZeitprosMn^ 
Zeitechrift  fur  Peychologle  uud  Fhyslologie  der  SiDaesorgane*  1S91  n. 
291. 

The  experiments  were  performed  bv  the  methods  of  right  and  wrong 
cases  and  the  average  errors.  The  dicks  which  gave  the  time  interval 
were  produced  by  the  momentary  passage  of  a  current  in  a  telephone. 
The  closing  of  the  current  was  done  by  contact  with  platinum  points  on 
a  regularly  revolving  whfel.  Time  intervals  from  0.15  sec.  to  2  sec. 
were  expcriuicnied  npou  by  the  method  of  rlgiit  and  wrong  cases.  The 
discriminative  sienslhillty  was  found  to  be  greatest  for  0.3  to  0  4  of  a 
second,  a  result  In  agreement  with  that  of  Mach.  By  the  method  of 
average  errors  experiments  were  cried  upon  Intervals  from  0.5  to  5  sec. 
Thl^  method,  however,  cannot  be  employed  for  solving  this  problem, 
because  the  average  error  is  very  grejit  with  Intervals  ^tween  0.8  and 
0.4  seconds,  whereas,  the  discriniinative  sen«ibility  was  found  to  be 
finest  at  this  point  by  the  method  of  right  and  wrong  cases.  Moreover, 
comparlBon  and  reproduction  of  small  linie  iutervats  are  different  0|>era- 
tlons.  BergstkuM. 

Epstein,  Die  logUchfn  PrindpUn  der  Zeitmessnnff^  Leipzig,  188?. 

The  author  reviews  the  opinions  of  Xewton,  Loclce  and  Leibnitz;  and 
at  the  end  of  his  article  Home  of  the  recent  mathematical  detinltlons 
of  equal  times.  Ue  upproaohcs  the  problem  from  the  side  ot  the 
theory  of  knowledgfl.  Time  is  an  auxiliary  variable  Introduced  by  us 
into  tne  phenomenal  world  to  give  order  to  Its  events  or  processes. 
Equal  times  are  those  in  which  identical  events  take  place.  But 
we  have  no  criterion  of  Identical  events  and  must  content  ourselves 
with  considering  tiiose  events  Identical  for  which  the  contrary  hypothe- 
sis would  be  less  reasoniible.  Bergstrom. 

Mettler^  Aural  vertigo  ( Meniere'*  Diaease).  Journ.  Kerv.  Uent.  Dls. 
1891  XVI.  19. 

There  Is  no  sufficient  reason  for  supposing  tliat  the  semi-circular  canals 
or  any  other  deflnlte  organs  are  the  seat  of  the  sense  of  equilibrium. 
The  feeling  of  equilibrium  Is  due  to  the  harmonious  relations  of  the  Ren- 
Bory  centers  to  each  other  and  to  the  motor  centers  connected  with 
them.  Any  sertous  Injury  to  tlic  centers  may  bring  about  the  mental 
conlusiou  and  motor  ataxy  which  we  call  vertigo.  BergstriVm. 
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6.  XOCKXT,  U  Pnhikwkg  ^AekBU. 
to  Moom.  ZCBO  Is 


Beme  PhB.  Jaa.  IML 
otoK^ftr  of  •  "^  ^«Kfo  ^rtee^^**  been 


UddicMeis 
UChetot«oteeM4Us|nrMcr.    Tlkis< 
IC  U  elearlj  poarfbie  tor  AcUUes  ce  ovcittfce  Um 
be  aeCvaitT  does  lo  to  ft  i|M«tkm  duft  di!peads  aoC  OB  thft  itiative. 
feat  4M  the  absolvte,  T^ocittM.    If  ttwM  do  aot  spprosch  aera,  AcMUcs 
wm  MMeeed  wftMft  ft  dc(cmlB«d  ttae ;  If  they  4o  anrsftcfc  scttK  he  wQ] 
hat  his  fitilare  laplles  noChii^  at  Tftrtoace  vlth  the  coin 


DU  logtMtJ^en    Ptimeipiem    4er  Ztitmemmmf.      InuiS-   Diss. 


Od  the  Ode  of  «»plridflA,  2fewto«  dtotlncslshed  betireea  sbsolate 
•ad  rdftCtve  ttee.    Ae  fthMnie  or  BftUMMttesl  dne  hss  ft  vnif  ono 


Che  retative  tioM,  Mcasared  by  ooaaole  or  ftrtUdftl  motfon.  Is  »ah- 
iact  <o  trrgptiftrittea  becaase  the  laocfcoDf  Tsry.  Abtolase  ctne,  fike  sbso- 
■le  apace,  aaoer,  sad  BoC&va,  are  aoC  absawcdoBs  aeedfaig  fastUkatioa, 
hat  toe  rem  caosae  of  the  comspoadloic  reUtlve  Cscts.  None  of  our 
■Maiiirniiiriili  correspotkd  to  the  actssl  or  sbsoluie  qoalideft.  llie 
error  takes  dlfcraot  dlrectloos  for  time  and  space.  We  cannoc  perc^rire 
e8»ptjr  Qiace,oal7  space  as  occupied  hx  tx*dieft*  If  these  were  as  rest 
Sfaise  coald  be  napped  out  with  accuracy- :  bat  §ince  tfaejr  are  probably 
la  rirrt^rt  laoHoa,  the  point  Croos  which  we  mpa.«ure  Is  Uisble  to  change. 
MocSaa  is  the  oalj  ncasare  of  daratkni ;  if  it  were  nolform.  It  woald 
■eaaare  abeolete  thae;  but  no  aoifonn  iDOt}oQ  Is  known.  90  in  the  esse 
a(  Sine  oar  aoit  of  measare  U  liable  to  rarUHoos. 
On  the  psytfaidogieal  side  Locke  csme  to  a  rImUar  eooclnslon.  A 
of  tiM  to  nlned  from  the  saccesiioQ  of  ideas.  Frosi  periodto 
we  oerive  a  Quit  of  measare,  which  we  extend  to  all 
In  which  SQch  a  unit  b  ^b^eot.  Xoc  dimply  motion,  bat  all 
pailodfc  phpnomeoa  farnt^h  m  uoU  of  time.  The  difficoJiy  with  time 
tnts  is  that  we  know  DO  oniform  nocioo  or  re|pi1ar  pri  die 
The  year,  the  dar,  the  swings  0/  the  peodolom — all  vary.  A 
dUUcnltj  pecniiar  to  time  i«  that  one  f-tretch  of  time  cannot  be 
opoa  another.  whll£  ihi»  method  of  fuprr(Kv«itioo  U  the 
Ion  of  frpaoe  measaremenU  The  author  li^how^  that  tlii»  cLa»«  of 
■MwtiODS,  thooi^ta  of  ipeclal  force  in  rej^ard  to  time  roeuaremeni,  ap- 
Bon  totfaeaieasareawataf  aojr  twodliTrreac  parts  of  the  same  con- 
""■»*«».  whether  tfaae,  space  or  n»otiou . 

Tn  applj  geometiy  practically  we  p^s  from  the  ahsolote  to  the  rela- 
tive space  by  (wo  axioms,  which  may  be  nnited  as  follows:  A  body 
aader  the  saoie  conditloos,  at  dilTerent  places,  or  at  dUfereot  tlmes^  00- 
<Mptes  equal  fpacea  Practical  time  mea<aremeDi  is  founded  on  a  simi- 
lar axioai.  An  er^nt  ander  the  ftame  conditioD*  at  difTereot  times  or  at 
dMteiWit  plsces  has  the  Mme  duration.  The  empirical  and  naWe  psy- 
flhoto^lBal  tfaeortots  considered  time  a  snl>stantia]  thinf^  whose  future 
«aa  to  be  lorestif^ated,  and  found  discrepancies  between  the  absolute 
aad  relatiTe  or  practical  time  meajiaremeiit5.  The  author  treats  the 
pcohlrm  from  the  point  of  view  of  the  theory  of  knowJed^.  TiD>e  U  doC 
to  be  cooftider^  a  i^uh^tADce,  bot  as  a  cAtegbry  introduced  by  us  into 
the  phenomenal  world  to  elve  order  to  erents.'  The  phenomenal  wurld 
to  nnited  into  a  whole  by  the  caa:'al  cate|rory ;  any  givea  value  of  it 
detat wines  the  next.  Time  U  an  ladependent  auxiliary  variable  Intro- 
to  dx  any  given  stage  or  value  of  this  pbenomeaal  woHd.  :tDd  to 
to  psas  connectedly   from   one   value  to  another.     It  is   the 
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ineiing  of  a  RjBteinaiic  t!ow  of  natural  proceesc?.  The  question  wbnt  U 
time,  or  ^bat  are  i'qunl  limeBf  is  a  mfttter  of  detiuilion.  Equal  tiuietj 
are  thode  In  whidi  itlenCic-al  evi-ntn  tiike  place.  Time  is  conci^rned  oulj 
with  eveuts,  and  we  know  nothing  of  empty  time.  There  is  uo  criterion 
of  identical  eventt^  iudependent  of  time,  and  we  muet  be  content  with 
asEuming  that  two  events  are  ideotk-ul  when  it  is  more  reaBouable  to 
ae^ume  ttiat  than  the  contrary.  Itie  paper  cloeeBwith  a  criticlem  of 
the  recent  mathemHtieo-phyfifcal  definitions  of  equal  timea. 

TOUCH,  PAIN,  INTERNAL   SENSATIONS, 

GOLuacui^iDER.  Ueher  die  iiiumviotion  von  EauireUen^  Dubolfi-Rey- 
mond's  Archiv  1891,    164. 

Lightly  {Stimulate  the  skin  with  the  point  of  a  pln^  or  even  a  aomewhat 
blunter  'instrument.  A  pricklufc  aen&atlon  arisen,  dies  away^  and  is 
euti'eoded  by  a  secondary^  or  after-sensation,  which  also  has  the  prickly 
feeling,  but  lacke  the  touch-tone  which  marked  the  primary  one.  It 
stema  very  much  more  as  If  it  cume  from  within.  If  the  stimulus  be 
stronger,  but  at  the  same  time  not  quite  strong  enough  to  make  the 
primary  seiiiE>atiou  painful,  the  seeunuary  f^eui^ation  will  be  felt  a«  pain- 
ful. But  if  the  strength  of  the  stimulus  be  still  further  increased  ao  as 
to  Kive  the  painful  tone  to  the  pdmury  sicm<ation,  then  the  secondary  U 
feebler  than  the  primary,  and  does  not  fla^h  out  as  clearly,  since  the 
Interval  between  the  two  is  partlv  filled  by  ihc  persistence  of  the 
primary  sensation.  Gold^^cheider  found  that  a  single  electric  shock  in 
no  case  gave  rise  to  this^  secondary  sensation.  In  order  that  it  should 
ari«e  it  was  necessary  to  make  a  number  of  such  stimuli,  one  after 
another,  on  the  same  spot.  This  gave  a  clue  to  the  expitiuatlon  of  the 
above  phenomenon,  and  also  suggested  lines  of  experiment.  He  and 
Herr  Gud  souglit  to  determine  under  what  conditions  a  series  of  stimuli 
Is  ciimpeteut.  to  produce  the  secondary  sen^aiion,— liow  long  the  series 
must  last,  what  the  interval  should  be  between  the  shocks,  and  whai  thfl! 
tnteD»ity  of  the  currfut.  A  t^eries  of  four  gives  a  clear  secondary  sexH 
aation,  but  only  with  certain  intervals  between  the  t^timuli.  Uitb  an 
interval  of  from  0.03  to  O.Oti  second,  the  sensation  is  mottt  clear.  As  the 
Intervul  is  made  t^maller  th.tn  the  former  number,  or  larger  than  the 
latter,  the  secondary  sensation  becomes  less  and  less  clear,  finally 
disappearing  altogether.  The  like  Is  true  tf  the  number  of  stimuli  iu 
the  series  be  increaped.  For  each  number  a  certain  range  of  Interval  U< 
found  which  givett  the  secondary  sensation  the  umximum  ot  distinctness. 
This  interval  varieii,  houever,  inversely  with  the  number  of  the 
stimuli.  The  product  of  number  by  interval  Is  found  to  be  (nearly) 
constant. 

In  each  case  a  certain  intensity  is  found  best  fitted  to  give  the  second- 
ary t-ensation.  Increashig  or  dimiulshinje;  tlie  intensity  beyond  this 
point  enfeebles  the  effect.  The  time  elapRing  from  the  end  of  the  series 
to  the  rise  of  the  secondary  sensation  was  measured  and  found  to  be  (on 
the  hand)  about  t\  gecf>iid.  huTcasloff  the  duration  of  the  series  by 
lDCrea*»ing  either  the  number  of  KtimuU  or  the  interval  between  ihem 
has  no  appreciable  effect  on  this  time,  until  the  point  Is  reached  when 
tiie  number  of  ^tiumll  given  is  Ju^c  the  number  necessary  (with  each 
particular  Interval)  to  oriug  out  clearly  the.  setNiudary  sensation.  If 
we  increase  tlie  number  beyond  this  point,  the  secoiidary  aensatioa 
comes  out  independently  of  the  duration  of  the  series,  but  with  its  same 
time-interval.  'Hiat  is,  increasing  the  duration  of  the  series  t>eyond  this 
po!nt,  the  interval  between  tlie  end  of  the  series  and  the  rise  of  the 
aecondary  sensation  is  correspondingly  shortened.  When  the  •*orie»  is 
made  to  last  about  i%  sec,  the  secondary  sensation  flows  into  the 
primary,   or    does  not  arise  at  all.    fjlmilar  results   are  found   with 
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BDecbaoical  UimalatloD.  The  reacUoo  time  U  in  effect  the  ^anie,  provided 
the  Intensity  and  duration  are  made  a»  nearlr  as  possible  the  Mnie  as 
wHh  the  electrical  Btimulalion.  iDtreaMn^  the  duration  of  the  Mlma- 
U.tloo  up  to  a  certain  poiut  has  no  appreciable  effect  on  the  interv&l 
between  the  end  of  the  $;timulHtloD  and  the  rise  of  th**  fw^ondary  senaa- 
tioD.  Bat  «'hen  a  eeruin  polut  haii  been  reached,  then  further  mcrexae 
In  the  duration  has  ju^t  the  opposite  effect.  The  interral  from  the 
be^inninff  of  the  fitlmnlation  to  the  ri^  of  tlie  f^M^ondan,'  seuFation 
remain?  con&tant,  while  the  luterval  measured  from  the  end  of  the 
fttluiulatlon  di'^ninifthef.  The  explanatioUf  here,  la  the  oaaie  as  in  the 
CH^  of  electrical  ftimnlation;  when  the  total  Btlmulutloa  has  reached 
the  inteDfcity  necei^Bary  to  awaken  the  secondary  atn^ation,  a  further 
increa)>e  of  the  stimulation  has  no  effect  on  th**  time.  The  time  required 
for  the  rUe  of  the  secondary  eenaat Ion  waa  found  to  be  on  the  wrist 
ihorter,  and  on  the  sole  of  the  foot  about  half  a  second  lonj^er,  than  the 
time  ^ven  aboTC. 

The  necoufiary,  or  after-«emiatioD,  is  a  ^*  fiummatlon-phenomenon.'* 
A  mechanical  Btimulation,  since  it  Is  competent  to  produce  this  second- 
ary rensadon,  should  never  be  regarded  as  a  single  stlmnlns,  bat 
always  as  a  series  of  stimuli.  Where  this  summation  takes  place  it  U 
ImpOftsible  to  say  with  certainty,  but  UoUIscheidpr  arjpics  that  it  most 
probahly  takes  place  in  the  cellular  elements  scatterea  throughout  the 
nerve  tract.  Each  stimulus  takes  two  paths;  one  f^oes  directly  to  the 
ceiitre  of  con!!cion«ness,  the  other  is  imj>eded  on  Its  way  by  the  cellular 
elements  and  only  xucceede  in  making  its  way  on  to  the  centre  under 
certain  conditions.  The  cells  *'  store  "*  the  enei^,  and  a  series  of  stimuli 
U  nt-eded  to  make  the  stored  energy  amount  to  eaoagb  to  express  itself 
in  a4.*tioa.  When  this  does  happen,  however,  these  c-elU  send  also  their 
mf^jia^  to  the  centre,  but  by  a  dlfl^erent  path,  which  we  mayappro- 
priaiely  call  the  "suminatio'o-path.'^  Thia  t^udimation-path,  via  the 
gray  matter  of  the  spinal  cord,  is  the  same  as  has  been  called  the 
'"pain-path/*  A  single  stimulus.  If  of  exorbitant  intensity,  may  be 
fofficient  to  break  it»  way  through  this  pain-path.  When  this  Is  the 
ease,  we  may  have  both  the  primary  and  the  secondary  sensations 
coming  over  the  same  path;  In  the  original  experiment,  when  we  made 
the  dtimulus  strong  enough  to  give  the  pain  tone  to  the  primary  sen- 
satloD,  we  BtiU  had  the  secondary  or  »^umniation'phcuomenon,  though, 
In  this  case,  wealcer  than  the  primary. 

Chas.  H.  BjLKEWCLL. 
Harv»nL 

Seboi,  Su  alcnni  r^rratteH  del  aenao  iattUe^  O*$«reanoni  aptrimenUilU 
RivisU  di  fllosofla  ficleDtlflca,  1891  X.  690. 

A  furies  of  electric  fotks  of  AO,  100.  350,  435,  500  and  1000  v.  was 
employed,  a  rigid  and  obtuse  poiut  of  brass  being  snbeituted  for  the 
long  6ae  point  used  for  writing  on  the  drum.  The  poiut  wu^  applied  to 
some  i-oiut  of  the  skin  to  test  the  limit  of  rapidity  of  the  blows  given 
by  the  point  that  could  be  perceived  a.«  scparale.  The  fleshy  part  of 
the  fingers  could  perc^-ive  the  stimulus  as  a  succession  of  blows  up  to 
1000  per  sec. ;  many  other  parts  of  the  hand,  the  point  of  the  tongue 
and  the  red  parts  of*  the  lips  perceived  5(»0.  the  greater  part  of  the  sala 
percejvrti  4.15  per  sec.  as  a  succession,  which  increased  In  clearnerfs  down 
to  50  X.  Tlic  question  of  the  intensity  of  the  excitation  and  the  special 
sensitiveness  of  the  organ  stimulated  are  then  taken  up.  'I'he  final 
ref«lt4  of  the  experiments  can  be  summarized  as  follows:  1.  The  cu- 
tam  ous  surface  Is  not  everywhere  equally  sensitive  to  tactile  stimuli  of 
•Biall  Intemnity ;  the  most  sensitive  parts  are  always  the  palmar  ex- 
tremities of  the  fingers.  2.  Many  parts  of  the  skin,  although  giving  a 
definite  sensation  ox  touch,  do  not  give  it  in  the  same  clear  and  distinct 
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way  aa  the  digital  cxtremitieA  of  tho  hand.  3.  The  minimam  energ)r  of 
fltimalatioQ,  or  the  least  perceptible  gtiniulus,  ib  variable  accordluf^  to 
the  different  points  of  the  surface  of  the  skia;  lathe  successiye  stlmula- 
tlona  at  equal  Intervals,  aa  with  the  tunine-fork,  the  only  sensation 
which  results  is  not  produced  by  the  (uglou  of  the  ImpresHioua  throui^h 
their  pcrsistenL'e,  as  Bloch  would  have  us  believe,  but  through  the  in- 
sensibility Co  weak  stimuli;  chat  \»  why  the  stimulation  point  is  felt  a,6 
being  firiu  If  U  is  \q  imaiediatt*  contact  with  the  sklu.  4.  In  tactile 
sensations  properly  Bo-culled,  that  ia,  those  of  the  skin,  it  seems  that 
there  is  no  persistence  of  the  impressions,  when  the  stimuli  are  limited 
to  and  produced  by  an  obtuse  point.  This  does  not  say  that  there  Is  an 
accumulation  of  small  impressions  to  produce  a  single  result,  as  usually 
happens  for  some  other  senses  aud  for  electrical  cutaneous  stimulatloa 
(Riehet).  These  phenomena  on  the  contrary  occur  when  there  Is  a 
transformation  of  tactile  impressions  into  sensations  of  pressure, 
1.  e.,  when  we  cause  an  obtuse  point  to  penetrate  into  the  sui'fAce 
of  the  skin  by  pressure,  and  when  there  is  a  powerful  stimulus 
with  a  large  surface  of  special  character.  S.  It  appears  aUo  thut  there 
la  not  any  primary  action,  or  period  of  latency,  in  the  tactile  sensations 
by  which  the  sensation  Is  developed  In  a  shorter  or  a  longer  time,  as 
happens  In  the  case  of  the  retina;  it  seems  that  excUatioD  of  a  purely 
mechanical  nature  produces  lis  effects  immediately,  aud  If  It  docs  not 
produce  them  at  the  first  moment,  then  there  is  no  perc»»ptiblB  effect; 
one  can  explain  in  the  same  manner  also  the  lack  of  persiistence,  in  nd- 
dltion  to  action  of  a  wenk  stimulus,  by  tho  absenre  of  the  tlmt*  of 
latency  In  the  terminal  organs  of  touch.  If  there  be  a  primary  action 
it  must  be  of  a  duration  absolutely  iucalculable,  i>lnce  a  series  of  scusa- 
tioDs  with  an  Interval  of  1-1000  sec.  can  be  perceived.  G.  On  the  mucous 
membrane  of  the  glans  penis  there  U  no  sensation  of  a  tactile  character 
sach  as  Is  found  In  the  skin. 

E.  W.  Scripture. 

Seroi,  Ueher  einige  JSigenthumlichkeiten  des  TaUnimi*^  Zt.  f  -  Psychol- 
ogle  u.  Physiol.  «lnu.  1892,  III.  175. 

An  unacknowledged  translation  of  preceding.  E.  W.  .S. 

Brrs,  Bvcherches  erperirmntale  svr  la  sengibilUi  rfe  Vovaire^  Archlv. 
ital.  de  Biol.  1S91  I. 

Chalguot  had  found  thut,  in  very  many  casas^  during  the  later  w^nks 
of  pregnancy  touch  upon  the  abdomen  resulted  in  temporary,  but  clenrly 
locali/fd,  puin  of  a  peculiar  kind.  As  exceptions  were  not  wantioj?,  it 
was  left  to  decide  whether  the  painful  cases  were  due  to  disease  of  the 
ovary  or  simply  to  the  greater  sensitiveness  of  ihe  Individual.  By  mtan- 
of  an  incision  from  behind,  Buy^  contrived  to  apply  an  iiidiiction  **ur- 
reut  to  the  ovaries  of  six  dogs,  and  also  to  use  direct  mechanic^]  stimus 
iatlon.  Htrong  Irritation  of  the  ovary  produces  intense  pain,  dilation  of 
the  pupil,  iucreufe  of  blood  prcsHure  through  vaHcular  constriction  nnd 
Blowing  of  the  pulse  through  increase  of  the  toinis  of  the  pneumoguf*rric. 
We  are  thus  led  to  believe  Chat  numerous  morbid  alterations  of  theiie  or- 
gans in  certain  clrcumstHUce)*  Infiuenee  cirt-ulatlon  by  affecting  the 
vaso-motor  centers.  Thus  may  be  explained,  through  ovarian  irrita- 
tion, disorders  of  liH>al  circultitlon  ao  cooimou  durlug  the  menstrual 
period  of  life,  or  at  the  close  of  it. 

Harvard.  J.   F.   AMGBLL, 

Bitot  et  Sabuaz^S,  L'analghU  et  VatrophU  de$  UsticuUs  dant  rataxU 
tocomotrice  proffrejiaive^  Kev.  de  med.  1891. 

This  Is  a  critical  account  of  a  number  of  cases  of  locomotor  ataxia, 
from  which  conclusion  is   reached  that   analge>iia  o[   the  tesclcies  is  so 
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frequeat— though  Dot  Invariable— under  these  conditions  aa  to  point 
etroDfrlf  to  a  cauaal  connection.  This  \a  indicated  by  the  naiuht^r  of 
caaes  Id  which  the  anal^eia  ap[>ear8  at  the  Inception  of  motor-lnco-or- 
dioation. 

Harrard.  'f-  R-   AXGELI.. 

H.  NoTHKAG£Lf  SchmerzHafU  Empjlndnn^tn  bei  Berterkraukungen^  Zelt. 
f.  Klinische  Medeein,  1891,  ss.  200. 

This  articie  is  niainly  of  value  to  the  physician  who  would  u»e  the 
palnfnl  senuitions  in  the  cardial  regions  for  the  purpose  of  diagnosing 
beart  Hffectlous  in  canes  where  the  ordinary  physical  examination  fails 
to  reveal  the  cause  of  the  troahte.  and  where,  at  the  same  time, 
there  seems  to  be  no  functional  nervous  disorder  which  would  ac- 
count  for  these  Beusations  by  referring  thern  to  a  ^'subjective" 
origin.  Dr.  Nothnaget  concludes  that  tbe  muscles  of  the  heart 
are  leas  concerned  In  the  production  of  these  sensations  than  ihe  general 
circulatory  system,  but  thinks  that,  further  than  this,  it  is  impossible  to 
reach  any  precise  and  satisfactory  conclusions,  owing  to  the  complicated 
cature  oJF  ihe  cardial  nervous  system.  The  cutaneous  byptiralgesla  and 
neuralgia  found  in  some  casea,  he  refers  to  as  eccentric  spreadiugs  from 
the  oijiiu  scat  of  the  disease  such  aa  we  often  llnd  In  alscafies  of  the 
Tltal  orgauB. 

M19CKLLANE0US. 

CORRE,  Crime  €t  Suicide^  Paris,  1S91. 

After  having  In  another  work  studied  the  criminal  from  the  untural- 
history  and  medical  point  of  view,  the  author  proposes  now  to  examine 
the  genetic  conditions  of  antisocial  imi>ul«iveness.  The  hook  consists 
in  a  general  eticilugy  of  crime  completed  by  a  parallel  etiology  of 
•ulclde.  As  crime  varies  according  to  time  and  place,  it  is  not:  detinable 
from  the  act,  nor  from  an  antithesis  to  morality,  which  Is  everywhere 
CiOnveutloual.  The  variability  of  sentiments  i^  precisely  ihe  cau^e  of 
the  different  interpretations  given  to  correlative  or  derived  actions. 
The  opinion  of  the  mnjorlty  creates  morality  and  laws.  Natural  crime 
lea  conventional  olfen«e  to  the  average  opinion  of  each  collectively. 
The  characteristic  of  criminals  resides  in  non-conformance  to  the  social 
obligation  of  the  moment.  Man  possesses  jut^t  enough  free  will  to 
regulate  the  modes  of  his  collective  relations  under  the  form  of  a 
contract  of  necessity.  There  is  no  more  responsibility  In  the  absolute 
sense  of  the  word  than  there  is  absolute  liberty.  Under  theinflaence 
of  alcoholism  and  of  social  perturbations,  crime  and  Insanity  present 
a  parallel  evolution;  the  same  causes  which  prepare  or  determlup  one 
aff^t  the  other.  These  diverse  forms  of  aberrant  or  antisocial  Im- 
pDlslveness  spring  from  the  same  sollclratlon^.  As  one  observes 
collective  crimes  uuder  Imitation  and  suggestion  by  example  (crowds), 
»o  he  also  discovers  collective  insanity  or  demoniitcal  epidemics.  It  to 
true  that  degeneracy  of  all  forms  furnishes  a  large  proportion  of 
criminals;  vet  there  is  a  sufficiently  frequent  manifestation  of  Impuls- 
ivity  In  Individuals  of  feeble  mind  or  feeble  moral  resistance.  The 
criminal  Is  not  a  retrogression,  but  he  is  Incomplete  in  evolution.  The 
author  does  not  admit  a  criminal  type  in  the  anthropological  sense,  but 
there  are  criminal  types  la  the  psychological  sense ;  one,  which  conipre- 
bends  the  majority  of  criminals  and  includes  a  part  of  tlie  criminals  by 
occasion,  is  Istent.  The  passionate  type  comprises  those  who  are  not 
degraded,  but  wlio  are  suddenly  surprised  by  a  criminal  ^ullcltatiou  In  a 
moment  of  exceptional  need.  There  Is  another  type  including  subjects 
of  an  DDstablc  character,  in  whom  reflection,  after  the  first  omission,  Is 
not  sufficient  to  hinder  a  second  fault;  they  iire  without  hereditary 
taint,  their  criminality  is  acquired.     A  third  type  consists  of  those 
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dei^eDerated  throngh  vlcions  hnblts,  led  astray  by  prostituttoDf  de- 
bHiu'h)^)!  by  temperameut  or  by  8i*ti*^ty  of  p)«»8ure^  the  alcoholics,  the 
uorphUiiublaci^,  otL*. ;  uuder  th(>  influeuce  of  a  Bpecial  hiiblt  a  crimiDAl 
habit  18  born  and  developed.  The  fourth  and  last  type  U  heredittiry, 
Bonielimes  aunoeptible  of  beinf;  referred  to  atavism,  not  of  an  ethnic 
type*  but  rather  parholugical,  de^eiierattve  or  teratolofcical. 

The  suppreftition  of  a  unity,  or  U»  reduction  by  lesgealug  Ub  con- 
dlMoDfi  of  roHBtaucc  i?  a  crime,  from  tlie  social  poiut  of  view.  But  la  it 
«  crime  when  it  i*  the  suppresi^io?!  of  one's  own  proper  persou,  or 
suicide?  To  prefer  to  die,  ralhor  thnn  live  In  a  alow  degradation  under 
the  chains  of  misery,  doe^t  doc  merit  reproach  but  pity,  and  lu  some 
oaaea  admiration.  The  suioideB  are  the  discontented';  they  do  not 
oppose  their  fturroundinga.  rhey  simply  abandon  an  environment  which 
they  believe  themselves  unable  to  lufiablt.  They  do  not  dllTer  much 
from  those  who>  disgusted  with  the  world,  without  knowing  the  world, 
at  the  Hge  of  virility,  shut  themselves  In  cinistcrs,  protesting  thus 
agaiuf>t  the  form  of  general  society.  Crime  and  suicide  are  two  acts 
equally  prejudicial  to  colleciive  intereiJt5.  'Itiey  represent  two  modes 
ofnntisoclHl  impul^iveiies?,  which  cannot  be  regarded  as  equivalents, 
although  they  arise  from  i^laiiiar  pttycblcal  aberrations  and  from  con- 
ditions more  or  Ichs  analngou9.  Suicide  has  more  alliance  with  insanity 
than  crime  has.  Degenerativf  habits,  as  alcoholism,  morphlmauia  and 
de.banch  are  the  nio8t  intensive  causes  of  attacks  against  others  and 
ligatnst  one's  self.  Alcoholism  conducts  men  to  suicide  or  to  cr|me, 
according  to  their  characters. 

WMhiDKtoo,  D.  C.  AKTIIUK  MACPONALD 

Ltoatox  AKD  Taxbot,  StudU*  ofer(mnal$. — Alienist  and  Keurologist, 
1891.  Xlll.fiSe. 

Tlu'Ae  deal  with  the  "degeneracy  of  cranial  and  maxillary  develop- 
ment in  the  criinlnAl  clas4,*'  and  are  acoompaniod  bv  illn»crarions  of 
criminal  skulls  and  histories  typical  of  the  phyi>ical  cfegeueracy  of  the 
criminal.  They  are  peculiarly  valuable  and  interesting  for  oomnarison 
with  the  fltudfes  of  Loinbroso  and  other  Kuropean  criminologists. 
Talbot  Investigated  a  very  large  number  of  cases  of  habltuals  and 
municrors  among  the  pri^iouer?  tu  the  Joliet  penitentiary.  The  histories 
and  de^'criptions  nf  these  are  given  in  detail,  besides  the  results  of  ex- 
amlDatiouB  of  the  Jaws  and  teeth  of  477  cHminHl  subject-s  (-168  males,  9 
females).  Lydston  presents  also  the  rct^ults  of  \iU  studies  of  the  skulls 
of  criminals  and  social  outcasts  of  various  natloualitles  and  races. 

The  more  nrnnimuced  criminal  tjpes  are  fouud  amongst  the  imported 
criminals,     hlmpllclty  of  gvre^  lu  the   bralu  seems  Indicative   of  de- 

Senertuy.  The  most  striking  features  of  the  criminal  skull,  as  seen  lu 
.merlcan  prisons,  are  the  tendencies  to  hrachycephnlipm  and  sub- 
microcephallsm  and  the  great  frequency  of  cranial  asymmetry.  ITie 
lUrectlou  of  the  degeneracy  l«  modified  by  racial  characteristics.  The 
dolichocephalic  type,  when  degenerated,  becomes  in  general  more 
dolichocephalic.  A  striking  feature  of  the  degenerate  skull,  as  lllus- 
trated  by  many  sknllfi  in  tlie  habitual  criminal  class,  is  Its  peculiar 
"twisted*?  conformation.  Alcohol  la  the  touch-stone,  the  crucial 
lymph,  that  brings  out  the  inherent  infection  of  madness,  crime,  or 
bi'stialiry.  Heredity  Is  the  latent  |>ower  and  alcohol  the  potential  energy 
that  drives  the  arrow  to  the  mark.  Left-handeduefts  is  rare  amongst 
American  and  foreign-American  criminals.  One  per  cent,  only  of  tne 
400  urluiinals  in  the  Juliet  penitentiary  were  found  to  be  left-handed,  and 
two  per  cent.  In  the  New  York  city  prison. 

It  is  imposalble  to  look  over  the  descriptions  of  these  criminals  with- 
out noting  the  continual  occurrence  of  facial  and  cranial  asymmetries. 
The  physical  degeneracy  and  often  the  bad  heredity  of  the  subjects  are 
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pl&lnly  nhown,  and  their  defectire  or  degenerated  mentality  seemi  often 
u  clearly  lodicftCed.  With  rf^flpeot  to  the  eye?  of  eighteen  crimioala, 
detective  vleloD  ie  recorded  in  flvecasee;  in  five  caeee  one  eye  1b  per- 
ceptibly larger  than  the  other,  and  other  anomalies  of  development 
occar.  Two  casea  of  defective  hearing  are  noted,  and  in  no  fewer  than 
eight  caa«a  aaymmetry  of  the  ears  prevails,  besides  other  cmaot  of 
aorlcolar  anomalies.  The  number  of  c^sea  considered  la  obTioasly  too 
am&Il  for  generml  conclusions,  but  the  fact«  cited  seem  In  general 
harmony  with  the  resultfi  of  previout  iove«tigator». 

The  question  of  the  aftymmf^try  of  the  skeleton  and  of  the  bodily 
organs  deserves  to  be  fitt/died  more  closely.  Prom  an  examination  of 
the  jaws  of  4G8  male  crimioaU,  Dr».  Lyddton  and  Talbot  found  that  but 
163  could  be  called  normal,  the  rest  departlnjc  from  the  normal  type  in 
one  or  more  respects.  Most  of  the  deformities  of  the  jaws  and*  teeth 
were  confloed  to  the  upper  maxilla. 

The  craoiological  studies  of  Dr.  Lyd«ton  seem  Co  have  covered  a  wide 
ground.  In  the  iikullfl  of  these  criminals  and  offenders  against  organ- 
ued  society^  asymrue:rv  tiod  anomalies  are  equally  a^  prominent  as  in 
the  case  of  living  delinquents,  ^7ome  very  interesting  skulls  have  oome 
Into  the  poasesston  or  fallen  under  the  observation  of  Dr.  Lydston. 
Among  these  are  the  skull  of  the  first  Cliinese  i>ulclde  In  AmerlcM*  a 
man  wno  shot  himself  because  the  white  girl  to  whom  he  was  engaged 
proved  false;  the  skull  of  a  negro  panel  worker,  the  consort  of  a  noted 
Chicago  courte^iau  of  other  days;  Che  skull  of  a  uoCorlou^  member  of 
the  (^^mt-morui"  of  Chicago,  who  was  half  Indian,  half  white;  and  the 
sknil  of  a  noted  western  d'^siierado  and  traln-wrccker.  Upon  the  study 
of  such  material  the  authors  have  based  their  conclusions,  which  may 
t>e  summed  up  in  their  own  words:  ^^As  far  aa  our  observations  go, 
they  tend  to  show  that  a  degenerate  Cype  of  skull  is  common  among 
criminals,  and  thst  the  assertion  of  Lombroso,  that  the  deviation  of 
type,  as  far  ms  the  Index  la  concerned  U  toward  brachycephalism,  is 
correct."  A.  F.  Cuamberuaxs. 

C.  3.  HmOT,  8ene»cenc€  and  Rejuvenatton^  Journ.  of  Ph3rslol.  Ko.  2, 
1891. 

The  fundamental  properties  of  living  oq^nisros  constitute  the  moat 
fruitful  theme  of  biology.  From  the  age  of  Zero,  or  the  moment  of 
impregoatioD,  aoimMls  and  plttnts  pass  through  a  series  of  changes  till, 
barring  accident,  they  reach  their  limits  of  longevity.  Rejuvenation  Is 
procreation.  The  author  weighed,  daily,  hundreds  of  Guinea  pigs. 
Gestation  U  shorter  thf*  Ur^er  the  litter.  There  is  a  progressive  love  in 
the  power  of  growth,  beginulug  almost  at  birth,  and  suggests  whether, 
in  all  animals,  the  impulse  given  at  impregnation  does  not  gradually 
die  out.  This  Is  Indicated  by  the  author's  very  interesting  curves. 
Curves  at  least  is  his  theory  of  '•^  physiologically* equivalent  weights.*' 

Demekt,  Analf/B^  dej  mouvemfnu  de  fa  parole  par  la  ehronopkoto^raphUy 
Cbmptes  rend.  1891.  CXllI.  216. 

>l.  Demeny  g\vf'i  an  account  of  the  application  of  the  chronophoto- 

Sraphlc  proceftK,  to  the  analysis  of  lip-movements  in  speaking;  and  of 
le  construction  of  a  rootrope,  by  means  of  which  he  succeeded  In  so 
synthesizing  those  movements  that  a  deaf-mute^  -(tanding  before  the 
faistrument*.  was  able  to  read  the  phra-'e.  whose  corre^iponding  Up- 
motions  were  thereby  reproduced.  Vowel  and  diphthong  movements 
were  interpreted  as  welt  as  tho^e  of  labials.  The  experiment  waa  not  a 
complete  .*ucccs»;  but  this  was  due  to  the  fact  that  part  of  the  phrase 
pronounced  wus  iniperfecliy  photographed,  and  the  deaf-mute  was  not 
quick  enough  Co  guess  it  fn:)m  the  general  sense  of  the  passage.  Besides, 
Uie  movements  of  the   tongue  were   only  very  vaguely  reproduced,  and 
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oonflequently  read  with  difficulty.  The  experiment  Is  most  Buccf^BfuI 
upuD  di*af-mate8;  since  they  are  more  accastomed  by  their  peculiar  con- 
dition ro  interpret  mouth  movements  by  sight  alone  than  are  normal 
Individuals.  Mr.  Demeny  expresses  the  hope  that  the  zootrope^  Im- 
proved and  perfected,  may  be  of  great  value  In  their  education, 

F.  Tract. 

Unir,  ft  Toronto. 

Hensen,  Die  EarmonU  in  den  Vocalen,   Zt.  f.  Biol.  1891,  XXVIII.  39. 

G^VBKS^  Nachlrau  zu  d4tm  At^BQU :  DU  Harmonic  in  den  VbcQleny  Zt, 
L  Biol.  1891,  XXVill.  227. 

The  problem  propof»ed  is :  why  U  this  fundamental  tone  always  ab- 
sent In  the  case  of  vowels  produced  in  singing?  Hensen  imitates  the 
arriingi  Fiient  of  the  ph.irynx  and  the  moutn  by  a  reed-pipe  in  connec- 
tion wirh  a  resoniitor.  T)ie  plpp  sounds  only  with  a  certain  pressure  of 
air.  If  the  resonator  U  brought  Into  connection  with  the  pipe  while  the 
air-pres«ure  Is  still  too  small  to  cause  the  pipe  to  sound,  the  tone  of  the 
resonator  Is  heard ;  as  soon,  however^  as  the  pressure  Is  great  enough  for 
the  pipe  to  sound,  the  resonator  tone  ceases.  The  experiment  can  be 
tried  in  another  way.  The  resonator  la  held  to  the  e-ar;  its  own  tone 
ceaseii  h^  soon  as  the  pipe  sounds.  Brought  into  connection  with  a 
mauomctric  flame,  and  made  to  vibrate  by  an  appropriate  tuniug-fork, 
the  ro!i(itiutor  shows  it?^  tone;  but  as  soon  as  tJfiG  pipe  is  sounded  the 
resonaior  does  not  respond  unless  both  are  arranged  for  the  same  tone. 
These  experiments  all  s^em  to  prove  that  a  sounding  column  of  air, 
such  a?  that  In  the  buccal  cavity,  is  Incapable  of  bringing  out  the  tone 
of  the  cavitv  in  which  it  is  contained  in  addition  to  the  tone  impressed 
upon  it.  The  latter  part  of  thfi  former  article  of  Hensen's  and  the 
whole  of  the  second  one  are  occupied  by  a  discussion  with  Hermann. 

E.  W.  SCBIPTUBE. 

JA8TKOW,  The  Natural  Bistory  of  Analogy  ;  Address  before  the  Section 
of  Anthropology,  American  Association  for  the  Advancement  of 
Science,  at  the  Washington  Meeting,  August  1891.  Salem,  Mass.,  1891, 
pp.23. 

Prof.  .Tastrow'ft  address  serves  to  show  the  close  relationship  which 
exists  between  anthropology  and  psychology  and  to  emphasize  the 
Importance  of  studies  in  the  field  of  psychical  anthropology.  "Deeper 
than  the  language  of  word»  and  underlying  their  use  and  formation  U 
the  hnbic  of  comparing  object  with  object,  of  tracing  resemblances  and 
noting  contrasts.  It  would  seem  that  in  the  savage's  use  of  this  pro- 
cess there  is  lacking  the  distinction  between  the  resemblances  Inherent 
Jn  the  objects  and  those  originating  In  the  mode  of  viewing  them; 
subject  and  obicct  arc  still  merged  in  a  vaeuer  realm  of  thought,  where 
myth  and  science,  poetical  flctfon  and  eviaent  fact  mingle  without  let 
or  hindrance. '"  Prof.  Jastrow  proceeds  to  illustrute.  by  examples 
selected  from  all  over  the  world,  "  the  role  that  analogy  plays  in  prim- 
itive circles,  the  essential  Influence  It  exerts  over  thoughts  and  cus- 
toms in  the  early  history  of  mankind."  Witchery  and  sonrery,  can- 
nibalism, magic,  astrology,  dream-Interpretation,  name  giving,  etc., 
are  shown  to  rest  upon  a  general  basis  of  analogy.  Reai^onlng  by 
analogy  Is  next  considered.  Its  use  by  children,  In  dream-Interpre- 
tation, in  astroloey,  in  the  doctrines  of  sympathy  and  of  signatures, 
folk-medicine  ann  the  like  is  indicated.  The  general  conclusions  are: 
*'  Analogies  which  are  but  fancies  to  us  were  to  men  of  past  ages  reality 
(Tylor)."  The  principle  that  what  was  once  the  seriou<*  oecupation  of 
men  becomes  in  more  advanced  stages  of  culture  the  plav  of  children, 
or  Is  reduced  from  seriousness  to  mere  amusement,  finds  Illustrations  In 
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the  aaeDUl  m  Is  the  imterUl  world.  ^*  Hm  fonai(Ubl«  &od  Cni4t«d 
mrguneot  by-  MBtHiOgj  findB  iu  proper  tteld  In  rlddlas  aad  poiis.**  ^  la 
Midi  ezerclMt  of  fkocy  we  are  employing  ibe  wme  ffccolpw  thnt  o«r 
ft»crMors  used  in  aniring  at  tb^  cxutootf  and  beUef*  that  we  hare  been 
eonafderinc.  Tbe  laws  governing  the  progreaa  of  IndnfCrial  art«t,  of 
iMcbanlcal  InTentioni  and  tocUl  mstltutiona  aeem  thna  to  find  eqiuily 
rettdr  application  to  the  evolution  of  habiti  and  customs  in  tbe  mcDtal 

A.  P.  CfiAMBZU^XJI. 


Vnx>  Hjkno,  II  piax^rt  etUsUco  tola  JbM4}pia  del  leOo,  RIt.  dl 
■dent.  l»n  (3)  X.  5»»,  667. 


filOk 


Pllo  laskto  on  tbe  popular  deflalUon  of  the  beantlfnl— chat  which 
pleaie* — uid  ibowt  that  other  definitloo&t  especially  ]C&ntegaiza*a,  can 
be  reduced  to  thla.  Genetically  speaking,  beavty  begeto  beauty,  whether 
the  ■  njjrr  arinn  be  of  tbe  present  or  of  tbe  paat.  Tbe  ImpreaslDa 
prodocwd  by  tbe  elmoltAneoue  action  of  various  aesthetic  forces  Is  not 
ihfir  fllniple  avm,  bat  their  resoltAoc.  Beaotr,  like  goodnew  and  truth, 
bcteg  relaUve,  has  no  absolute  tfiaodard.  Ruled  by  uie  laws  of  A?rwU(f , 
ttw  catbetSc  aenae  Taries  according  to  pace,  aex  and  age— now  strong 
wime  the  laoral  and  loteUectual  faculties  fail,  now  weak  where  these 
Me  Msifced.  la  the  eaTfrODneoi.  culture,  art  and  publk  taste  are  de- 
lenrtiiliig  faifloeDoes.  Finally,  the  need  of  change  brings  about,  t^ 
■alvrml  aclectloD,  new  phases  ojf  art  and  of  appreciation. 

E.  Pack. 


J.  JArxte,  Dt  ta  S^aliU  du  M<mde  SentOfU,  Paris,  Alcun.  1891.  p  370. 

The  reality  of  the  external  world  Is  not  a  mere  dispute  of  the  schools 
becaaar  tbe  mind  had  a#ked  itself  thl«  oueation  before  there  was  a 
•ckolBSlic  tradition,  and  before  onrir>Alty  mul  T><^en  artificiiinT  refined. 
IW  bnok  is  a  thesis  for  tbe  doctorate  a't  the  ^rbonne.  Tbe  anther 
was  known  as  a  political  ormtor,  and  his  work  is  here  marked  by  an 
elocution  of  style  which  caused  P.  Janet  to  compare  it  with  a  symphony. 
It  idtl*  little  that  is  new,  and  Hs  solution  is  substantially  that  of 
TbOQiAS  Aquinas. 

AXKlAT,  PtfrholoffU  du  Pnntr«,  Paris,  1892  p.  3ft4. 

This  is  a  series  of  etchings  in  ink  such  as  one  would  like  to  read  at 
Barbizon.  The  author's  own  words  take  up  the  least  part  of  the  book,  for 
be  allows  the  painters  thems^Wes  to  do  the  talking ;  and  If  we  bear  tbe 
■aaiie  rofoe  more  than  once,  tbe  repetition  comes  of  the  arrangemeut. 
la  ftrc  parts,  A.  dclioestes  tbe  physique,  the  vocation,  the  mental 
■MlMea,  the  character  and  the  pathology  of  the  painter.  Tbe  artiat 
baa  a  certain  air  about  hiin  by  which  be  is  easily  recognized  in  a  crowd ; 
hot  to  Ksy  lust  in  wh&t  this  consists,  to  single  cot  a  typical  face,  is  not 
easy.  Pbyslologieally.  there  Is  no  nidformlty  beyond  a  nervous  ex- 
citabllUy.  which  ofteii  leads  to  excess  of  various  kinds.  Nor  \s  the 
painter'A  genius  alwayfi  inherited;  for  though,  out  of  a  lUt  of  three 
aasidred,  two  thirds  are  desceodanla  of  painters  or  artilloera,  there  still 
SHBaSna  a  considerable  number  whose  ancestry  had  do  artisttc  bent. 
Bat  whatever  ita  origin,  the  p^ter*s  vocation,  with  Its  peculiar  esthetic 
tnAtftt  aasertc  Itself  at  an  early  age.  It  is  shown,  as  a  rule*  in  preco- 
cftOBS  diUdrea,  quick  to  admire  and  k^een  to  analyze  tbe  beauties  out- 
flpread  to  the  eye.  Impre^.sions  thus  received  fasten  on  the  Imagination ; 
the  visual  eleioents  and  the  motor  elements  of  memory  unite;  the  hand 
li  aa  trae  In  reprodncinr  as  the  mind  In  retaining.  The  particular 
however,  which  are  imaged  and  transferred  to  canvas  depend 
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upon  a  previous  Analysis  of  the  etii^ht-pre.tentatlon.  Id  the  infancy  of 
art  as  la  that  of  the  indtvidtta^  outline  alone  la  regarded;  then  come 
relief  and,  flnaliy^  color. 

This  growMi  iu  the  uppreciation  of  vif^ual  iiupreBslons  ^oes  on.  it  would 
Beem,  at  the  expense  of  higher  powers.  With  souit*  rare  exceptions, 
painters  are  inteUecrually  poor.  LKclciug;  iu  general  culture,  in  judg- 
ment, in  the  scientirtc  grasp  of  the  very  principlcfi  which  underlie  their 
art,  they  more  often  poisess  a  strong  euiotloual  memory  and  a  eonee- 
quent  partiality  for  the  kindred  arts  of  music,  architecture  and  poetry. 
Not  that  they  are  incapable  of  thinking  and  wrLtiug  on  matters  of  their 
own  profession;  the  numerous  extracts  from  their  letters,  which  A. 
presents  us,  are  much  to  their  credit.  But  with  all  their  powers  of  in- 
veution,  they  seldom  ap[>ear  to  advauluge  in  the  Held  of  literature. 
The  brush  is  their  pen.  The  message  It  bears  to  the  world  i3  tempered 
of  course  by  the  artist's  personality.  But  he,  In  turn,  feels  the  in- 
fluence of  his  euviroument.  Xationitllty  and  climate  have  a  visible 
eflfeet  on  in<)piration.  It  is  not  nature  alone  that  furnishes  the  theme. 
'i*he  pageK  of  a  Shakespeare  and  of  a  Byron,  the  facts  ol  history,  even 
political  chaugep,  have  aroused  t}ie  puinter'a  genius.  Religion,  espe- 
cially, in  its  various  forms,  has  been  a  fruitful  source  of  Inspiration. 
From  Raphael  to  Baudry,  from  Michael  Angelo  to  Millet,  it  is  the  relig- 
ious element  that  domlDate^. 

Under  all  these  influences,  the  painter's  individuality  must  not  be 
forgotten.  1li«i  character,  as  pictured  by  A..  \?>  not  without  its  shadows. 
Comparatively  few  artists  have  been  tainted  with  the  lowest  sort  of 
egoism — the  greed  of  gain ;  neartv  all  have  felt  the  thirst  for  fame,  and 
this,  though  it  check  more  sordid  Impulse,  rarely  suppresses  the  prompt- 
ings of  vanity  aud  jealousy.  Such  vices,  however,  do  not  dry  up  all 
sympathy,  nor  deaden  the  sense  of  duty  to  parents  and  family.  The 
painter's  first  love  Is  his  art;  to  other  love<i  he  Is  neither  more  faithful 
nor  more  faithless  than  the  re«t  of  men.  The  recklessness  of  some  con- 
trasts with  the  steady  atuichment  of  others,  and  the  bitterness  of  rivalry. 
Is  offset  by  many  an*  instance  of  tender  friendship  between  master  and 
pupil,  or  between  comrades  of  the  palett«.  It  is,  too,  this  devotion  to 
his  art  that  explains  the  painter's  Indlflcronce  In  matters  political  or 
even  patriotic :  be  Is  at  home  wherever  genius  has  left  itA  trace.  Such 
being  the  artist's  character.  It  reiuains  to  be  seen  with  what  degree  of 
energy  ho  responds,  whoa  hta  egoism  or  his  sympathy  is  aroused.  Most 
painters  are  ready  to  make  anv  sacriflce,  to  undergo  any  privation,  that 
will  help  them  to  a  higher  niche;  and  this  certainly  means  strength  of 
will.  But  in  point  of  sustained  effort,  such  aft  perfect  execution  re- 
quires, they  offer  broad  contrasts.  There  are  those  who  go  at  their 
work  calmly,  patiently,  toiling  steadily  from  the  first  trace  to  the  final 
touch — models  of  concentrated  attention.  These  are  the  masters.  Others 
are  exlmu'»ied  after  the  first  Wnn ;  the  sketch  absorbs  their  warmth  ;  the 
after-work  fiudt*  them  cold.  Parallel  with  this  diflej-ence  of  energy  go 
the  differing  habits  of  life.  According  as  we  study  one  or  the  other  of 
these  classes,  we  see  In  the  atelier  a  pattern  of  neatness — or  a  den;  Id 
the  artist,  precision  of  method  aud  correctness  In  personal  appearance, 
— or  the  negligent  slouchy  ways  of  a  man  habitually  distrait. 

Doabtless  these  qualltice,  attractive  or  repubive'as  the  cose  may  be, 

f;o  far  in  determining  the  painter's  social  position.  But  aside  from 
ndivldual  traits,  his  standing  in  tbe  world  results  from  a  peculiar  com- 
bination of  facts.  His  work  is  the  work  of  genius,  creative,  Ideal,  and 
yet  it  must  bring  him  his  bread.  The  conpciou^neas  of  hU  own  worth, 
which  never  denerta  him,  sets  him  at  ease  with  patrons  who  appreciate 
bis  merit,  be  their  station  what  It  may ;  but  it  embitters  him  against 
those  who  value  his  work  at  market-price,  and  deal  with  him  as  they 
would  with  any  producer.    The  mercantile  aide  of  life  is  hard  eaoagh 
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tor  the  punter :  b&rder  stiU  the  lot  of  tbo«e  wbo  cUrve  in  despair  of 
aiewnfttfl  nWidi  tbey  bare  earned  bar  not  reoelred. 

At  ihniet,  nlsfortane  tooioheii  tht  artist  xzurre  cloeel j ;  he  muBt  stnuCle 
wUb  defMU  of  cbe  Mme  l>y  which  be  lives.  Some  have  correotMrQie 
errontoirtflcli  tMiRs  of  iaieeyeexpo«edtheni;  oiben  have  been  mUed. 
Mdiv  aeriov  dtaorden,  npe^thqr  tfac  mental  balance  and  soAnf  !■ 
MMte,  an  Boc  rare  among  p&tten.  Even  in  ttt  sonnal 
^Wlfff^  )fi  fKueeiitrkc ;  Init  we  are  not,  for  that  reaaon,  to  lidBr 
cnative  faculty  U  a  symptom  of  kaaanttj.  What  b  fiW|rf!Vmalln 
is  tfce  ontoo  of  manj  happy  Ifttts ;  It  la  ttt  atcrtbate  ftf  tfaoae 
woita.  be  that  what  it  may^  *^  touch  human  cborde  whose  vftm£Uaa 
are  deepest." 

l%e  p«7oholog;ifrt,  atcer  readhig  This  volimte,  SetOs  nkr  one  who  has 
beeu  lockldng  through  a  lattice.  The  glUiiysiii  be  cstohw  make  Urn 
reirret  that  the  \iew  is  not  more  coptbipops,  flisct  ftaere  Is  no  oentral 
thcmf  far  binding  ftll  these  snggeetioni  toffetfaer.  K.  Arrfiat,  a»  the  pre- 
taoe  declarer,  U  far  from  nratendiDX  t&t  Us  work  is  pertecl.  He  la 
aearctilng  tor  facta,  and  m  search  has  been  fruitful.  Bat  when  suffl- 
dant  materia]  shaJl  have  been  eblleoied,  it  will  c^enalnly  be  an  interest- 
Ins  taak  to  single  oat  tbe  trsSte  peculiar  to  ffenios,  to  analyse  theoi  and 
reduce  them^  hi  acoordance  wtoi  psychological  law,  to  their  glmplesc 


Ber.     philoaophkqae. 


Lm 
XXXiU.  w. 

This  Is  a  review  and  critique  of  two  recent  woi^  one  by  MagaBlMa, 
O }\i\wimiB9uy  no  ponto  de  vista  da  jmpekoloffia  morbida^  and  tbe  other 
by  Hargbe,  i>e»  ropporCi  de  rartkritimmt  awe  lea  maiitf^tUtHom  nervevMet, 
'Ae.  author  advocates  a  psychology  of  ftisrssrn  a  sdenoe  that  would 
eoaaert  with  eadh  mottra  condttioD  or  dineaati  Its  oorrespondtaig  psydfaSo 
■anlfcwtTlrin  Edncatorv  would  be  able  to  dtacuose  tae  ndnd  from  the 
pkjalaal  coadltkm,  and  pfayafeiaos  to  disginiar  tbe  body  froa 
A  dispiasf  wouM  have  two  iudtoea  -  -    - 


of 

tndimctly,  to 
fat 
tbeotberas 
tbeakadyofai 

Amlel  and  DyjoUf 
oraed  of  pcMAodaMi  reveal  Its 
tbeae  are  Oarlyle,  Swttl,  Tolstoii, 
B^Uer,  and  €hat«M*riaad. 

la  rQoaded  as  a  species  of 

la  nervoQs  iMCaUUty  wllb 
Ite  snbjert  is  soper  aenaWve ; 
t^HO  and imiliwaiiil  reactloDa followed  by  • 
laid  bf  a  jenet  nThypei  a^sttiosia,  widob 
■ilfciuig-    From  lustabllfty  and  hypersstbMin 

tte  twilTiip  Ibemaelvea,— between  tbe  feeUngs  and  the  intellifpeuoe,— 
bainnju  tbe  feelings,  tbe  Ideas  and  tbe  voBtSons. 
Tbe  dtaoord  between  tbe  feelinirs  rfKrws  Itself  in  a  great  variety  cf 
cootrftdictioDp  and  Inc-ooolsCnKles.  To  tbe  jriBriniisT  tbe 
cf  a  desired  c*Yi)tfct  doea  not  atone  for  tbe  fornier  pffvaden. 
ttUfled  dr'nire  Is  Hfilnmd  by  tbe  pain  of  eonol.  WlCb 
to  «n|oy  what  be  baa  are  eeapM  extravagant  erpectatSons 
be  does  not  bnvn.  He  if  extremriy  soaceptible^ 
to  euntiewpt.  Be  passes  ftuddenly'tron  violent 
IlllWbntlj  to  languor^  from  aelf  confldeooe  and  vanity  to  extreme  self 

byuej  «athe«ia  resultp  is  intellectual  discords.    For  this  involves 
it  nvadcy  of  tbe  intuitive  imagination,  whkh  favoro  tbe  setting 
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Qp  Of  extravagant  Ideals  ]ackin|;  Id  solid  representative  elements.  Ilence 
a  gap  opens  between  his  ideal  and  the  actual.  He  can  never  realize  the 
ideal  he  pursues  and  so  his  feelings  take  on  a  somber  hue.  From  this 
excessive  Idealism  results  a  mania  of  doubt  (Amlel),  a  certain  distrust 
of  all  bis  rational  objective  knowledee.  It  assumes  another  form  la 
extreme  subjectivism.  The  pessimist  Is  haunted  by  Images  of  tiniest 
religlouH  scruples,  suspicions,  fears  and  aoxletleB,  resuUrag  in  aliena- 
tion from  friends,  seclusion  mbanthropy. 

The  pessimist  is  further  characterixed  by  an  incapacity  for  prolonged 
attention,  a  refractory  utteutioD  and  a  feeble  will.  These  result  In 
inaction,  quietism,  reverie,  self-objeeination,  abolition  of  the  personality, 
annlhilattou  of  the  will,  mounting  sometime  even  to  poetic  or  religious 
ecstasy. 

More  than  Magalhaea  Is  Dr.  Hnyghe  coaoerned  with  the  pathologic 
hasls  of  pessimism.  He  connects  it  with  arlthrltlsm,  a  constitutional 
disturbunoe  of  nutrition  and  circulation,  resultiog  in  local  congestions 
of  vitiated  blood.  These  may  result  in  gout,  rheumutism,  kidney  or 
brain  diseases.  Is  there  any  psychic  aspect  to  these  maladies?  The 
ancients  associated  hypochondria  or  melancholia  with  alt  of  them. 
Pessimism  would  seem  to  be  the  mental  side  of  arithritigm. 

These  essays  do  not  ignore  the  existence  of  an  impersonal,  Intellectual, 
objective  pessimism,  having  a  basis  very  different  from  that  of  the 
personal,  sentimental  subjective  pessimism.  C'ODuecting  the  latter  with 
nenrosthenla  or  arithritlsm  leaves  the  philosophic  question  just  where 
It  was. 

E.  A.  Ross. 

Univ.  of  Indiana. 

GrI^QANT,  Sur  un  nt>uv€l  appartil  destinl  a  mstur^r  la  puissance  mii«cii- 
iatre^  Comptes  rend.  1891,  CXIII.  313. 

H.  Grebant  describes  his  dynamometrlc  myograph  (a  modification  of 
Prof.  Marey*s  spring  myograph)  for  reglBterlne  and  estimating  mus- 
cular eflbrt.  A  steel  spring,  ^Oft^"'  x  18"""  x  2'°^,  is  fastened  at  one  end 
firmly  to  a  table,  and  to  the  other  Is  attached  an  adjustable  self-feeding 
pen,  which  traces,  upon  a  revolving  paper  cylinder,  a  line  of  abscissa 
and  a  curve.  A  cord,  having  a  wooden  handle  at  one  end,  Is  attached 
to  the  spring  at  the  other  end.  The  nerson  sits  before  the  instrument, 
with  his  arm  supported  in  such  a  position  that  the  elbow  forms  a  right 
angle,  and  the  hand  grasps  the  handle.  By  a  violent  jerk  the  forearm  Is 
bent  upon  the  arm,  and  the  style  traces  a  denticulated  curve.  Now  to 
measure  the  muscular  power.  It  is  only  necessary  to  pass  the  cord  over 
a  pulley,  and  attach  weights,  until  the  pen  traces  a  tangent  to  the 
summit  of  the  curve.  In  several  experiments  M.  Greliaut  found  the 
muscular  power  of  the  biceps  and  of  the  brachial  anterior  to  be  from 
15  to  45^«.  He  adds  that  multiplied  experiments  would,  doubtless, 
yield  a  wider  range  of  results. 

F.  Tbact. 

In  connection  with  the  department  of  anthropology,  of  which  Prof. 
F.  W.  Putnam  Is  the  chief,  a  section  of  p^ycliology  hat*  been  established 
at  the  World's  Fair.  The  obiect  of  this  section  U  to  exhibit,  in  a  typical 
rather  than  exhaustive  way,  the  methods  and  results  of  modern  psy- 
chology. The  exhibit  falls  into  two  parts;  the  one  a  working  labor- 
atory for  making  tests  of  the  sense  powers,  movements  and  simple 
mental  processes,  and  the  other  an  exhibit  of  apparatus,  facilities,  and 
results  of  research ;  the  exhibits  are  to  be  labelled  and  made  as  service- 
able, from  a  pedagogical  point  of  view«  as  possible.  In  the  working 
laboratory  it  ia  proposed  to  mahe  tests  upon  visitors  and  to  publish  a 
statistical  study  of  the  material  thus  collected.    lu   order  to  render 
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SOMK  POINTS  IN  LINOmSTIC  PSYCHOLOGT. 

A,  P.  CHJL1IDEKLA.1N,   PH.  D. 

Whilst  lying  awake  at  nlKht  la  the  region  of  Kooteua^,  British 
Colambia,  the  writer  waft  but  too  often  made  aware  of  the  presence  of 
owIb  by  their  loud  and  rxpulsive  hoots.  After  listening  for  some  time 
one  eveniDg  to  the  sonorous  tu-iethit-tn-whit^n-wku  of  these  nocturnal 
minRtrels,  it  suddenly  occurred  to  blm  to  ask  his  Kootenay  Indian  c-om- 
panion  what  the  owl's  were  Baying.  He  responded  without  hesitation 
that  the  owl  spoke  two  things:  (o)  k*9ctlkenetl  piitlkO;  (6)  kiitskakitl 
pAtlke.  The  ineaning  of  these  phrases  the  writer  is  not  able  to  explain 
as  yet  (but  piUlkC-  =  wooiau).  The  owl's  note  did  not  eeem  to  vary  any, 
although  the  Indian  declared  the  owl  said  the  two  dlflerent  thlngr). 

By  and  by  the  writer,  without  being  conscious  of  any  particular 
eflbrt  on  his  part,  ceased  to  bear  the  ttt-ichU-tu-ijohU-tu-whu^  so  familiar  to 
him,  and  the  sounds  that  reached  his  ears  were:  k'setlkenUl  pdilkiy 
kAtskakill  pAllke^  th«se  phrubes,  with  the  exception  of  the  word  p'Utke^ 
heing  before  entirely  unknown  to  him,  and  he  being  ignorant  of  their 
real  stgniflcation.  Moreover,  hv  a  very  slight  eflbrt,  he  was  able  to  in- 
terchange these  sounds,  and  to  hear  at  will  the  commou  EugUsb  or  the 
Kootenay  Indian  rendering  of  the  owl's  cry.  The  writer  took  particular 
cognizance  of  tlie  fact  at  the  lime,  and  when  returning  by  the  C  P.  R. 
made  the  experiment  of  repeating  words  nnd  stanzas  of  verse  with  dif- 
ferent stress  and  accentuation  to  the  series  of  noises  made  by  the  wheels 
of  the  cars  as  they  reached  the  end  of  each  rail,  lie  found  that, 
be  the  measure  of  the  verses  what  It  might,  the  correspondence  between 
It  and  the  click  of  the  rnlls  could  still  be  maintained. 

Mr.  Cameron,  of  Toronto  Uuiverslty,  Informed  the  writer,  when  dis- 
cussing the  matter,  that  he  had  noticed  that  similar  effects  were  pro- 
duced by  experimentiug  in  a  like  manner  with  the  ticking  of  a  clock  or 
any  noise  of  that  kind. 

The  poaalblltty  of  shifting  from  Kootenay  to  English  In  the  case  of 
the  owVs  cry  may  be  Rusf-eptlble  of  explanation  In  this  way,  partly  at 
least.  Sir  Daniel  Wilson'  has  recordea  a  similar  case — it  woula  be  ex- 
actly the  same  If  the  writer's  Indian  had  been  able  to  hear  the  tu-iohii-tu- 
whit-tu-tchu. 

'*Oronyhateka^  an  educated  Mohawk  Indian,  in  replying  to  some 
queries  addressed  to  him  relative  to  h\?  native  language,  thus  wHtes  me 
In  reference  to  the  Caprimuiffus  vocifertt«\  or  whip-poor-will:  'When  I 
listen  with  my  Indian  cars  tt  seems  to  me  utterly  impossible  to  form  any 
other  word  from  an  imitation  of  Its  notes  than  ktoa-kor-yeuh^  but  when  I 
put  on  my  English  ears  I  hear  the  bird  quite  distinctly  saying  Aohip-poor- 
will.^  Aesickinack,  an  educatf'd  Odahwah  Indian,  wrote  the  same  cry — 
heard  nlghtlv  throughout  the  summer  in  the  Amprlcan  forests — inAa-oo- 
nahy  and  an  Englishman,  recently  arrived  In  Cannda,  who  llsteoed  to  thla 
cry  for  the  first  time,  without  bemg  aware  of  the  popular  slgaificauce 
attached  to  it,  wrote  it  down  at  my  request,  eh-poo-weh.*' 

It  is  evident  that  a  psychologfcal  study  of  onomatopcela  would  lead  to 
some  Interesting  and  valuable  results. 

Some  nine  months  ago  the  writer  conducted  a  short  series  of  expcri- 
meutB  In  this  line.  A  series  of  uurawaiiing  colUjctioua  of  letters  (pro- 
nounced ill  the  ordinary  English  fashion)  were^lveo  one  by  one  to  the 
snbjeet,  and  he  was  requested  to  state  the  sounawhich  he  thought  was 
best  represented  by  the  group  of  letters  given  him.  Following  Is  the 
result  in  three  cases : 


■  Preblilorlo  Man.  Srd  ed.  (ISTS)  U-  Mt. 


Br«v. 


GUb. 


31*.  I. 


SrmncT  SCa.  O 


Oo» 


«r. 


Bfa. 


HlKh. 


Jal. 


sag- 


AiftB. 


SpUa. 


Thiln. 


Tte. 


Zit. 


4iC  •  bwl  gf 


Um 


M  Jkes,bat 


Kotto. 


tat^arooBdlL 


foUovt 


A  trior 

ft  Mow  foUoved  farri^ 


duup. 


Moad.  aot 


^<«m-     lie  ttiKM«b  Cte  air. 


Saa«. 


SLmjarr  So.  IH- 


^ooad  oiftdteb^ 


ctMlM^ori 


A|itoe»aC 


«Cftft«C- 


SooBd  BAde  by* 


BtKiad  BBMie  liyftbo^ 


to  keep 


iCone. 


hMrS' 


or  ft 


Offt 


Sooft, 


None. 


of  ft  iiiiDdle. 


iZdiSitX^ 


I  vd^i  dc  drtftd  hey. 


Blsarft  SDoaeu 


Ofte  Pi  tke  l&rer  witae 
of  ftft  ocBfto. 


tent 


Stroke  of  ft  plaae.  ortbe 
■Croto  of  ft  krooo  OQ  Um 


SlriklBK  tvQ  tim  to- 


Tbe  twrnof?  of  e  vtolla 


The  ■quBftlr  of  ft  hmStj 
oQed  Tice  wbeo  hitec 


Sovnd  of  ft  boo-ftftw. 


TVa  braftldfic  of  ft  fiddle 
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^^H               The  subjects  experiiiwnted  upon  were  members  of  the  unlrersUf ,  &Dd     ^^^| 
^^H            gave  their  answers  almost  inimedUt«lf .                                                                  ^H 
^^H               The  same  three  subjeou  were  further  requested  to  state  apon  what           ^M 
^^^m            thing  they  would  cooler  the  name  in  question  as  being  most  fippronriatef           ^H 
^^H            and  also  to  state  what  word  each  of  these  meanhigless  groups  of  letters           ^M 
^^H           called  up  by  its  sound.    The  results  were  as  follows :                                        ^M 

Qirax  tM  A  Kaxs  ar  SwBrrs.                                          ^U 

Bcmtmct  I. 

8ctvwt  n. 

aunnm  m.                     ^| 

^H 

A  mountAte. 

A  broUi«r. 

A  sturdi-  ehAracter.             ^H 

^^M 

a  very  'flrt^h"  p^r- 
•oa. 

A  cbild. 

The  lde»  ol  active  or              ^H 
brisk.                            ^H 

^^B 

A  pavoo  wbo  talks  too 

much. 

FooUch.  cbattor. 

BookKhiBs  powerfuL               ^H 

^^^H            G6p. 

JLhorm. 

A  "Kmwk":   s  coantrr 
fcUow. 

A                              ^^^1 

^H 

a  sooa*;  m.  taak*. 

A  bumble-br«. 

Somethinjr  waste  or                ^H 

^^^H 

As  ma  R(Jj««UTe>  Co 
Baok»LbiiiK  b**l<l  lu  con- 
tempt. 

AhOfW. 

ftwlklnw                       ^1 

^H 

aiA«. 

Affirt 

A  TMBBl  for  coDtai&inc            ^B 

^H                    Klg. 

"^ISSS.""^ 

AearrtAce. 

do|c.                           ^1 

^H 

Notof  m«d«  In  iradlog 

tbrOUICtl   WAlfcT. 

Wite, 

AUqnld.                           ^M 

^^^^^p 

The  colUnic  of  a  belL 

A  cow. 

AMorm.                         ^H 

^^v 

Abort*. 

A  piough. 

A  l«Tel  plain.                     ^M 

^^H                   Thrln. 

Aileteb. 

A  rope. 

An  uproar.                       ^H 

^■* 

A  bomWe-bce. 

Ahoff. 

A  cow.                           ^H 

^^H 

A  cow. 

A-nCch. 

Ahouae. 

^^^H        zfit. 

ASIUCQ, 

A  doep  niTin*  or 

m  ^.          m 

MTCHOLOGXCAS.  UTRRATTKE.                            U9     ^^H 

I 

UVB. 

enmrrt^ 

Suaiam  n. 

ScmncT  m.                       ^H 

BrtT. 

BnMtMP. 

Brat^ir. 

Bkvw;  low.                       ^H 

Chllp. 

XOM 

CUd, 

ChOd;  <?||fHfT^             ^^^^H 

Glab. 

Ok*. 

Bab. 

Blabcitode.                       ^U 

RH. 

E«.(Oer) 

Nooa 

am:  tern.                           ^B 

G^p. 

Stop 

0*p 

Hith. 

Huff. 

BOOM^ 

Baatk;kMff.                          ^| 

^^m 

JriL  (▼.) 

OW. 

•laii;i«a7.                    H 

^1                  Klff- 

Ddc 

Ke«. 

Xlck;kaff.                       ^ 

^H 

Laaa.(G«r.) 

Laia. 

Pua;  luiiciouft.                       ^^M 

^^1 

8oob:  immb 

Snob. 

Sbo«:>mI.                         ^ 

^^H 

aplMh. 

Ki:pUlii. 

^^B               Tbrin. 

Ko«. 

Scrtac. 

Thin.                              ^B 

^H                  T5s. 

Tm. 

You. 

Ta-a^.  OTaa)                       ^| 

^H 

Zlm. 

<3«m. 

ZeoAiia;  i«d.                        ^^M 

^H 

Soot.                                   Slot. 

But:  shtt.                           ^1 

^^H             Edac&ted  men  of  the  aineteench  century  may  not  be  i^lfted  with  ex-            ^H 
^^H          cesslve  powen  of  onomatopoeic  naming,  but  the  ehort  seiioft  of  expert-       ^^^H 
^^H          mentt  gires  hope  of  much  better  reanlts  in  the  future.    The  difference       ^^^H 
^^H          In  Idtts  uid  Boonda  called  up  is  considerable^  and  taken   in  connection       ^^^H 
^^H          with  the  great  variation  in  onomatopoeia  amongst  savage  and  uncultured            ^^M 
^^H          noes  seems  to  demand  further  and  more   ftcarching;  inreati^tion,  p&r-       ^^^H 
^^H          ttcularly  In  the  direction  of  rhythm.                                                                   ^^^H 
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Llncolo  CoUe^, 
Oxford,   3  Sept.   1893. 
To  the  Editor  of  the 

JotTRNAL  OF  PSTOHOLOOT : 

Dear  Sir— 

Philosophy  at  Oxford  forms  one  portion  of  Che  work  required  in  the 
school  of  LUer<f  Humaniorf^^  which  la  stUI  the  mont  popular  of  the 
honor  Bchools.  and  eoDtalna  a  larj^er  proportion  of  able  Biudenta  Chan 
aoy  other.  Until  withlu  rect;ut  years,  the  philodophicHl  portion  was 
considered  the  most  important,  and  it  remains  of  equal  Importance  with 
the  other  subject,  ancient  history.  The  consequence  Is  that  nowhereelse 
In  Euffland  <  I  don't  Include  Scotland)  Is  there  so  large  a  body  of  students 
of  phtloflophy.  The  distinctive  feature  of  the  scndv,  as  pursued  at 
Oxford,  Is  that  which  it  owes  to  its  connection  with  the  study  of  cla»- 
Bical  history  and  literature.  The  statutes  of  the  examination  (and  the 
studies  of  the  place  are  regulated  almost  entirely  by  the  examination) 
prescribe^'  logic  iiud  the  cleuients  of  moral  and  political  philo:40phy;  " 
and  In  these  subjects  certain  Greek  authors  are  required  from  all 
students.  Nominally  there  is  a  considerable  choice  of  authors,  bat  the 
course  has  been  more  or  less  Axed  by  custom.  Practically  every  one 
studies  the  *' Republic''  of  Plato,  the  ^' Ethics*^  of  Aristotle,  parts  of 
Aristotle's  ^^Organou/*  and  Bacon*8  ^^  Novum  Organum."  This  forms 
the  staple  of  the  work,  and  as  many  of  the  great  questions  of  philosophy 
are  raised,  In  one  form  or  another,  by  the  Greek  writers,  or  are  sng- 

featod  by  contrast,  these  books  serve  as  text-books  upon  which  to  base 
oth  the  history  of  the  subject  and  the  scientific  treatment  of  it. 
Students  are  expected  to  study  the  8ub}ect  In  Its  modern  form,  and  they 
study  either  independeittlv.  or  through  lectures,  some  of  the  important 
EnglUh  works.  Thos.  Mill's  works  are  read,  especially  the  "  Logic:  " 
the  better  students  read  parts  of  Lotxe  or  Mr.  Bradley*8  work  on  logic, 
and  acquire  more  knowledge  of  Che  great  Kngllsh  succession,  and 
perhaps  of  Kant.  '*  Logic/'  I  may  remark,  Id  under^^tood  In  a  very  loose 
sense  as  equivalent  to  mental  phUi>»ophy,  as  a  whole^  and  Includes 
mecaphy.ilca  and  to  a  certain  limited  extent,  psychology.  On  account 
of  the  importance  assigned  to  the  *^  Ethics"  and  ^' Kepubllc,*'  moral 

Shiloftophy  has  become  the  moat  prominent  part  of  the  work  and  pro- 
uces  the  best  results.  Political  philosophy  is  studied  in  close  connec- 
tion with  it,  In  such  books  as  Arlstotle^s  ^*  Politics,'^  Maine's  works 
and  the  like.  In  moral  philosophy  the  men  read  such  well  known 
works  as  Green's,  Prof.  Sedgwiok^s,  Mr.  Spencer*B,  Dr.  Martlneau*B. 
and  many  read  Kant's  smaller  work.  Of  course  you  will  understand 
that  there  Is  some  variety  In  the  reading,  and  that,  natnrally  It  Is,  In 
general,  only  portions  of  these  books  which  are  read,  and  in  Oxford,  as 
elsewhere,  the  tendency  Is  for  Che  undergraduate  to  rely  on  his  lectures 
to  a  greater  extent  than  even  the  vanity  of  the  lecturers  themselves 
would  think  desirable.  Besides  this  general  course  of  study,  special 
authors  or  books  may  be  offered  as  special  subjects^  and  sometimes  are, 
SQch  as  Aristotle's  *^  Politics,"  or  '^  de  'Anima,'^  Locke,  Hume,  Kant's 
oritique  and  the  like.  Experimental  psychology  is  one  of  these  subjects, 
but  has  never  been  oflferea  as  yet,  to  my  knowledge. 

Any  one  who  looks  at  the  list  of  lectures  given  will  be  struck  at  drst 
flight  by  two  things,  the  great  number  of  lecturers  and  the  multiplica- 
tion of  lectures  on  certain  subjects.  These  are  coasequences  of  the 
college  system.  Each  college  supplies  a  lecturer,  and  there  Is  a  natural 
tendency  to  lecture  on  the  regular  subjects.  Tncloding  the  three  pro- 
fessors, there  are  as  many  as  twenty  persons  giving  lectures  Id  philoso- 
phy, and  in  any  one  year  there  will  be  as  many  as  4  or  5  dlderenC  leo- 
tores  on  each  of  the  two  staple  books,  the  ^'Ethics"  and  the  ^^ Re- 
public.'*   All  lectures  are  open  to  the  whole  University,  but  there  is  not 


nnrCHOLOGIOAL  litekatttse. 


noch  or^nlcatton  for  dlvWcra  of  the  labor.  It  woatd  be  tedfoos  to 
«iiumente  &11  the  — bjetU  vsually  elvfio  to  lectar«a.  Prof.  Wm.  WUmmi 
lactafM  at  preteot  on  •jstemacic  Togic,  Bomedmet  on  Ari«totie*t  lope. 
Prof.  Wallaoe  lectures  on  the  history  of  echle&l  tfaeeita,  and  on  o«r 
MUkml  anblfieu.  Prof.  Ca»e  od  Art«CoCle*8  motepbyvloc  sod  od 
Ax^MOt^  and  BacoB*B  lof^c,  and  on  gen«ral  meUypyrtcal  qaeetlons. 
Tb«Te  mre  otber  lectmres  on  logic,  on  Bacon  ana  Aristotle,  on  the 
EnglUh  phQMOpbers  of  the  17tti  and  l$th  centuries,  elementary  n€t»- 
physlcSf  ptdJoMphlcal  termi,  on  the  Eofliah  mora)lRC«,  on  Kurt's 
eCUca,  and  on  moral  and  political  phUoeophy  ■•  a  whol«.  Mr.  D.  Q, 
RItctale,  of  Jecos  Collie,  is  one  of  the  nioet  popular  lectarera  on 
political  philoM>phy.  I  will  not  mention  the  names  of  many  of  the 
MOturers.  One  of  the  most  tnHoentlAl  has  been  Mr.  K.  L.  Nettleahtp, 
Of  ChrisUt  the  editor  of  Green's  works,  who  has  just  been  taken  frocn 
wt  by  an  untimely  and  melancholy  death.  Greek  philosophy  oflhn  a 
Held  for  many  dlstlnfi^ahed  scholarSf  like  Prof.  Jewett,  Mr.  Bywaler, 
Mr.  J.  A.  Stewart.  Writing  for  a  journal  of  psycholoj^y.  I  have  to 
oonfeas  with  recret  that  sysiemstic  lectures  on  p<iycholo^y  are  Infr^ 
qneot.  Wm.  Blanc  of  ChrUcchurch  has  lectured  on  the  subiect.  and  I 
now  give  a  course  of  lectnrea,  and  hope  to  extend  activity  In  this 
dtrooooB.  To  some  extent  pBvcbology  Is  treated  In  the  lectures  on 
logic.  Bnt  the  subject  of  pBychology  Is  the  most  glaring  weakness  of 
Um  Oxford  teaching  of  philosophy. 

The  lecture  list  givefl  a  very  imperfect  Idea  of  the  system  of  teaching, 
A  large  part  of  which  i^  done  privaDely  by  the  college  tntors.  It  U  the 
custom  for  each  student  to  bring  a  written  essay  on  some  philosophical 
subject  to  his  tutor  at  stated  times,  generally  once  a  week  during  cer^ 
tain  terms.  These  meetings  give  the  tutor  an  opportunity  of  discussing 
qoestions  thoroagbly  wlOi  his  pupils,  and  at  the  same  time  of  suggest- 
ing courses  of  reading  to  suit  thoir  special  tastes  and  aptitudes.  Many 
persons  think  this  the  mo^c  valuable  part  of  the  training,  and  it  is  cer^ 
Udnly  the  most  characteristic  feature  of  the  Oxford  system.  Others, 
while  admitting  ita  value  In  many  caaes,  think  it  wasteful  to  the  ener- 

get  of  the  teacher,  without  producing  a  proportionate  advantage  to  the 
Dght.  Any  one  who  has  seen  the  large  amount  of  solid  and  able  work 
which  is  produced  in  the  examination,  must  admit  that  the  teaching, 
whether  by  public  lectures  or  private  tuition,  is  highly  eflective. 

Bat  the  demands  made  by  the  examination  on  the  men  are  so  great 
(for  they  have  to  read  Greek  and  Roman  history  as  well  as  the  original 
writers)  that  there  U  necessarily  little  room  left  except  In  the  case  of 
the  ablest  men  for  originality  to  show  Itself. 

It  Is  not  very  easy  to  say  what  the  prevalent  character  of  the  teaching 
In  pbilosophv  Is.  The  lecturers  do  not  often  try  to  protit  by  attending 
each  other's  lectures,  and  one  has  to  guess  from  the  best  produced  by 
the  men  In  examination,  which  does  not  at  present  Indicate  any  very 
dominant  mode  of  thinking  amongeit  the  lectnrers.  Until  recently  the 
influence  of  T.  H.  Greeu  was  very  marked,  and  on  Uie  whole  this 
philosophy  is  still  the  strongest.  But,  the  spell  of  Green*s  personality 
removed,  the  idealif^tic  German  philosophy  by  which  Oxford  has  been 
•0  deeply  influenced  has  lost  much  of  Its  potency,  must  1  say  for  evil  or 
for  good?  In  general  the  atmosphere  lo  more  favorable  to  criticism 
than  to  construction.  An  outsider  might  justly  charge  the  Tnlverslty 
with  what  Mr.  Spencer  calls  the  anti-patriotic  bi»3  in  philosophy.  We 
have  been  so  occupied  with  the  defects  of  our  homebrrd  philosophy  that 
we  have  neglected  its  merits.  I  should  mention,  while  speaking  of  the 
character  of  the  teaching,  that  our  most  eminent  resident  worker  In 
philosophy  aad  psychology,  Mr.  F.  H.  Bradley,  has  never  taught  In 
lectures,  and  another  eminent  writer  who  used  to  be  a  lecturer,  Mr. 
Bosanquet,  lectures  at  Oxford  no  longer. 
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The  list  of  lectures  from  which  I  have  quoted  shows  a  eonBlder&ble 
variety  of  subjects  which  are  lectured  upon.  And,  of  course,  It  ^Ives 
no  clue  to  the  Bpeelal  private  studies  of  Individual  teachers,  and  to  the 
possiblUtiee  of  si>oflal  guidance  wliich  a  student  would  be  sure  to  And 
from  some  one  teacher  or  other,  amoncrftt  so  many  enafaged  on  the 
Buhject.  StUl  the  connection  of  philosophy  with  other  subjects  like  an- 
cient history,  while  it  has  peculiar  merits  and  is  remarkaby  suceeggful 
In' Its  results,  makes  it  difficult  to  study  the  science  as  a  whole  very  fully, 
or  its  more  special  department  Id  any  detail  at  all-  There  are  at  present 
no  post-(!;ratluate  courses  such  as  you  have  In  the  United  States.  Perhaps 
greater  opportuultiea  will  be  given  In  the  future  for  those  who  wish  to 
study  the  Hubject  without  givlug  too  mucli  attention  to  Greek  authorities. 
A  full  reeoguition  of  the  claims  of  psychology  is  psipeoliilly  to  be  desired. 
It  is  a  welcome  fact«  at  the  present  term,  that  the  younger  graduates 
are  turoiag  more  and  more  to  this  subject.  Uefore  long  we  may,  I  trust, 
have  a  laboratory  for  expcrlraontal  psvchology.  It  is  not  too  much  to 
hope  that  the  university  of  Hobbes  and  Locke  may  once  more  contribute 
by  active  teaching  and  active  study  to  that  philosi>phlcal  subject  which 
la* most  closely  asaoclated  with  the  name  of  England.  Believe  me 
Yours  very  truly, 

S.  Alexander. 
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Wh.  L.  Brtan. 


PREFACE 
On  the  RequtretueDts  of  Work  iu  Experlmencal  Psycholo^. 

I. 

Work  in  Experimental  Psychology  must  meet  two  require- 
ments. It  must  bo  carried  out  act-oitling  to  the  best  attained 
metiiods  of  scientific  research  ;  and  its  i-esults  must  contrib- 
ute something  to  the  knowledge  of  conaoiouR  life.  The  latter 
requirement  is  sometimes  expanded  to  mean  that  the  contri- 
bution must  throw  effective  light  upon  general  problems  of 
P.sychology  and  Philosophy ;  and  sometimes  it  is  expanded 
to  mean  that  the  contribution  must  be  of  some  practical  use. 

11. 

The  Experimental  P.sychologist  has  no  choice  and  no  wish 
for  choice  against  the  requirement  for  exact  method.  It  is 
true,  indeed,  and  iuhh\s  emphasis,  that  in  the  present  state  of 
Psychology  a  vast  deal  is  to  be  hoped  in  certain  fields  from 
very  simple  methods,  IntelligGutly  planned.  More  exactness 
than  the  subject  requires  is  pedantry  and  waste.  It  is  a 
fundamental  error  to  suppose  that  the  same  exactness  in 
experiment,  and  tht^  same  strictness  in  de<inction,  arc  possible 
or  useful  in  all  scientific  work.  It  is  a  principle  of  wide 
application  that  degree  of  system  in  procedure  should  cor- 
respond to  the  degree  of  system  in  the  material  and  situation 


126 


BEYAJf  : 


to  be  dealt  with.  To  establish  in  a  logging  camp,  the  govern- 
mental machinery  which  is  found  essential  at  Washington, 
to  keep  debit  and  credit  for  a  kitchen  garden  with  the  system 
of  books  used  in  the  New  York  Clearing  House,  to  enforce  at 
a  fox-drive  the  discipline  of  the  German  army,  would  be  ludi- 
crous violations  of  the  principle.  But  a  multitude  of  examples 
no  less  ludicrous  appear  in  the  history  of  science.  Systematic 
methodology  has,  hitherto,  almost  wholly  failed  to  recognize 
that  science  is  subject  to  the  law  of  evolution, — extsi^  in  all 
d^^rees  of  development.  The  constantly  recurring  delusion 
has  been,  that  processes  found  fruitful  in  the  more  highly 
developed  and  exact  fields  of  science,  may  profitably  be  ap- 
plied to  all  phenomena  whatever.  As  a  matN^r  of  fact,  the 
"inexact  sciences'*  are  only  burdened  by  ''scholastische 
Zahlenhaufen  **  (Munsterberg's  apt  word),  which  are  more 
precise  than  significant,  or  by  strict  deductions,  whose  strict- 
ness can  be  only  in  words.  We  need  a  logic  based  upon  the 
historical  development  of  science  to  set  forth  the  whole  law 
in  this  matter.  Meanwhile  the  individual  investigator  must 
be  a  law  unto  himself. 

At  the  same  time  it  must  not  be  forgotten  that  Physiolog- 
ical Psychology  is  not  so  new  as  its  name.  It  is  historically 
a  special  outgrowth  of  older  sciences.  Its  oldest  classics  are 
the  work  of  men  trained  in  Physiological  research.  The 
modem  Psychologist,  accordingly,  fails  to  find  In  his  specialty 
a  paradise  of  windfalls.  He  acquires,  instead,  a  practical 
realization  of  Comte's  generalization  that  the  more  complex 
science  presupposes  and  works  by  means  of  the  other  sciences. 
If  there  were  any  such  thing  as  a  perfectly  trained  Experiment- 
al Psychologist,  he  must  have  had  thoroutrh  apprenticeship 
not  only  in  the  i-esult*,  but  also  in  the  technitjueof  Chemistry, 
^Mysics.  Morphology*  Physiology  and  ^fathemadce.  Or  since 
no  one  man  can  have  all  theee  knowledges  and  skills,  the 
body  of  Psychologists  must  have  them.  The  combined  re- 
sults of  human  ingenuity  in  every  direction  may  and  moat 
be  made  to  bear  upon  the  elusive  problems  of  cooscioos  Life. 
Such  iH>ucentratioa  of  aU  available  forees  apon  the  problem 
in  hand  is  the  ide«l  of  every  Psychological  reemrdb.  To  do 
this,  at  least  iu  the  measure  attained  by  works  of  stnndard 
excellence  in  the  same  deld,  is  a  n^nirement  not  to  Kw 
eBca{>ed. 

in. 

The  demand  for  results  of  geaeral  aisAifleuwe  requires  con- 
sidejration.  IVrUap«  uo  one  has  er«r  kcott  aM»e  oi^entlj' 
called  upon  to  cousidt^r  thi»  ^omiumI  iIhui  tk«  Sxperiincstal 
Fsxchologist.    For,  perbttfA  no  om  hm  bcea  Moie  mr8»4y 
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lohcited  from  within  and  from  without  to  ''  keep  his  feet 
npon  the  earth  and  yet  to  carry  his  head  among  the  stars. '^ 
He  is  called  apon  to  be  both  scientist  and  philosopher  in  one. 
As  a  matter  of  practical  attitnde.  at  any  rate,  every  Psycholo- 
gist most  give  the  demand  for  general  results  some  kind  of 
answer- 

This  demand  seems  to  be  eminently  rational.  For  pro- 
gressive organization  seems  to  be  a  universal  character  of 
growth.  All  evolution^  organic  and  inorganic,  conscious  and 
vnconscions,  individual  and  racial,  appears  to  involve  ad- 
▼anoe  of  the  relatively  isolated  into  more  perfect  unity.  The 
main  occupation  of  every  living  thing  seems  to  be  the  trans- 
formation of  a  relatively  chaotic  environment  into  stufl  of 
finer  organization ;  and  degree  of  organizing  capacity  seems 
to  be  one  fair  measure  of  a  being^s  place  in  nature. 

One  who  has  arrived  at  this  conclusion,  with  whatever 
arguments  therefor,  is  rarely  undecided  in  his  judgment  of 
the  relative  value  of  concrete  and  general  scientific  results. 
The  concrete  scientific  resnlt,  standing  in  no  obvious  relation 
to  any  general  law,  is  not,  he  may  allow,  without  value;  bat 
it8  value  diminishes  the  more  concrete  and  isolated  it  is.  In 
the  presence  of  the  greater  generalizations  of  science,  snch 
nnrationalized  bits  of  knowledge  seem  to  him  trifling;  in 
the  presence  of  the  insights  of  philosophy,  they  become 
practically  insignificant.  From  men  who  have  this  view,  the 
demand  upon  Experimental  Psychology  for  general  results 
IS  particularly  imperative.  **Do  your  experiments  throw 
light  upon  the  nature  of  the  soulf  they  ask.  **  Do  your 
statistics  determine  a  system  of  Psychology  t  Does  your  deli- 
cate machine  enable  you  to  establish,  or  disestablish,  any 
general  law  of  mind  f  If  not,  if  you  have  nothing  to  show 
but  an  uncorrelat«d  fragment  of  information  about  the  con- 
scions  life  of  infusoria,  or  about  the  knee  jerk,  or  about  the 
time  in  which  you  can  wag  your  finger,  all  this  may  be  very 
exact,  but  it  is  almost  impertinent  to  call  it  a  contribution  to 
Psychology  and  it  is  altogether  folly  to  call  it  a  contribution 
to  Philosophy/' 

What  answer  can  be  made  1 

1,  In  the  first  place,  it  is  submitted,  subject  to  the  facts 
of  the  History  of  Science  and  Philosophy,  that  reaction  against 
established  general  theories  toward  concrete  reinvestigation 
from  the  ground  up.  has  justified  itself  as  an  essential  part  of 
the  process  of  intellectual  growth.  '*  Jeder  tiichtiger  Denker 
ist  zm»rst  Zweifler,"  says  HerlMirt.  One  must  have  studied 
the  lives  of  the  most  productive  men  of  history  ver3^  super- 
ficially indeed  not  to  see  that  this  is  so, — that  the  resolute 
skepticism,  negation  and   descent  which,  for  example,  Des 
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Cartes  describes  in  himself,  mnst  prepare  the  way  for  the 
more  obviously  profitable  creative  work. 

The  same  thing  appears  no  less  in  social  Psychology.  Mi. 
William  T.  Harris  has  observed,  as  one  of  the  mysterious 
phases  of  the  History  of  Philosophy,  that  the  **  shallow 
thought  of  NoDiiualism  should  have  triumphed  for  a  long 
period  over  the  deeper  and  truer  thought*' of  St.  Thomas 
Aquinas  and  the  orthodox  theology.  He  offers  in  explana- 
tion  of  this  mystery  the  eonsideratiou  that  the  '*  deeper  and 
truer  thought/'  although  it  **  eraancii)ates  humanity  at  first, 
after  a  time  imposes  on  the  soul  a  sort  of  external   authority 

and  needs  to  Ik*  replaced  by  a  newer  free<lora.'' 

"■  It  is  wonderful,"  he  says,  **  to  see  how  the  most  negative 
phases,  the  skepticisms,  the  heretical  doctrines,  the  most 
revolutionary  phases  in  history  ....  aie  destructive 
only  in  their  undeveloped  state  and  when  partially  under- 
stood. By  and  by  they  are  drawn  within  the  great  positive 
movement,  and  we  see  how  useful  they  are  become." 

Suppose  now  the  results  of  Psyrhological  research  were  as 
fragmentary  and  unmeaning  as  the  most  ignorant  critic 
believes  or  hopes,  how  should  we  account  historically  for  the 
social  movement  which  has  produced  them  T  How  could  men 
who  sat  at  the  feet  of  Kant,  Hegel,  Herbart,  and  other  such 
masters,  turn  away  to  these  husks  ? 

Might  we  not  make  a  beginning  of  answer  with  the  foregoing 
explanation  of  spiritual  revolt  ?  Migiitwenotsay  thatthemod- 
ern  movement  in  Psychology  constitutes  a  protest  against  the 
final  sufiieiency  of  the  howsoever  superior  systems  which  the 
world  already  possesse<it  If  this  movement  were  wholly 
negative,  heretical  and  destructive,  might  we  not  expect  that 
it  would  **  by  and  by  be  drawn  within  the  great  positive 
movement"  toward  a  philosophy,  through  it  more  rational 
and  emancipating  than  those  it  forsakes. 

Ko  such  revolt  is  nihilistic.  It  is  essentially  an  appeal 
from  the  schematized  reason  of  the  books  to  the  finer  reason 
of  reality.  It  is  au  expression  of  that  saving  discontent  which 
drives  men  always  from  the  good  toward  the  everlasting 
better.  To  regard  such  a  movement  as  a  descent  is  an  alto- 
gether distorted  view.  If  it  be  descent,  it  is  the  descent  in 
search  for  solider  foundations.  If  we  dig  down,  it  is  that  we 
may  build  the  higher. 

2.  We  have,  however,  a  far  more  fundamental  justifi- 
cation of  concrete  Psychological  research  when  we  view  it  M 
— what  it  is  intended  to  be — a  contribution  to  a  long  co- 
operative task.  This  way  of  looking  at  individual  work  is 
very  familiar  in  Philosophy  and  Higher  Anthropology. 
From  many  sources  ancient  and  modem,  scientific  and  phU- 
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MOpkic,  from  Aristotle,  LeibDitz,  H«{:«!,  Darwin  and 
Speneer^  ve  have  some  more  or  lees  explicit  statement  of 
this  Tiev.  Haman  life  in  this  vorld  i^  regarded  a«  a  de- 
Tdopmeot,  to  vhich  every  man's  indiridaal  accomplishment 
is  a  more  or  less  important  contribution.  Tl>erewith, 
aeCivitieA  azMl  attainmenta — whether  of  child, 
avenge  civilized  man.  poet»  saint  or  philosopher — 
are  ande  to  appear  as  stadia  in  the  f^rowth  of  mind.  We 
hare,  aecordingly,  at  bottom  the  view  of  a  r^oe  \rorking 
io^her^  eonseionsly  and  imeoiiscioiislyr  by  rort«  of  circnm- 
slaooes,  by  instioct,  or  by  inteiligent  parpo«ie,  throng  the 
loBf;  task  of  comprehending  the  worid. 

This  view  carries  with  it  two  direct  implications.  The 
first  is  that  n«>  sort  of  intellecttial  effort  is  qnlte  witboot 
{■aliflcation.  The  ideas  of  chUdhood  and  of  the  childhood 
«(  oar  race,  the  myths,  oosm<^nies,  and  grotesque  theolo- 
gias,  as  well  as  the  scientist's  fact  and  the  phOosopher'B 
feoeiaUzation — who  shall  say  that  any  one  of  these  has  oon- 
tributed  nothing  to  the  developnient  of  eoltnret  To  despise 
ttM  stody  of  the  conscioas  life  of  a  spider  is  unphilosophie. 
To  despise  the  study  of  the  conscions  life  of  Plato  is  nnscien- 
lifie.  To  be  dismayed  at  the  world  full  of  warring  ideas  as 
HiOttgh  they  threatened  the  Sovereignty  of  Reason  is  onin- 
teOil^nee  and  lack  of  faith.  These  derisions  and  fear»  are  no 
AoobI  ikstiiral — to  minds  of  a  certain  development — but  they 
disappear  from  every  mature  and  reverent  view  of  the  world. 
Tlie  second  implication  of  this  view  is  that  intellectual  valnes 
are  not  equal.  It  is  not  a  theory  of  indiflerentism.  On  the 
contrary,  growing  out  of  this  view,  or  in  essential  harmony 
with  it,  is  a  universally  recognized  standard  for  valuing  in- 
tellectual work,  namely,  how  much  has  the  work  contributed 
toward  accomplishing  the  intellectual  task  of  the  race! 

Kow  it  is  a  singular  fact  that  while  a  philosopher  is  much 
the  more  apt  to  recognize  this  view  in  theory,  a  scientist  is 
much  the  more  apt  to  realize  it  in  practice.  The  philosopher 
is  very  much  ineliued  to  limit  the  application  of  the  theory  to 
his  predecessors  and  contemporaries.  The  instinct  of  the 
philosopher  is  to  complete  by  himself,  in  the  general,  the 
hstellectual  task  of  the  race.  Very  often  he  believes  he  has 
done  so.  In  his  system,  the  long  intellectval  evolution  has 
eulminated.^ 


'For  UJattrfttioQ  of  thU  tendeocj  in  the  phlloaoph^r.  one  thinks  per- 
haps moit  readily  of  Hegel,  whov  exposition  of  cbe  HUtorj*  of  Pbilo*- 
•pny  as  a  necesvary  evolatloD.  wherein  ludlTidaal  systeiiu  are  oecessary 
iaooeMive  stadU.  U  doC  felt  by  him  to  be  ineoDvUteoC  with  the  claim 
that  bl8  own  syiitem  Is  a  cnlmiaatlon  of  the  evolatlon,  a  Anally  valid 
general  view  of  all  reality. 

A  not  leM  interesting  Utostration  of  the  aame  tendency  U  to  be  foond 
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Quite  otherwise  the  scientist.  The  Experimental  Peycholo- 
giafc,  for  example,  may  or  may  not  have  n  Philosophy  of  His- 
tory wherein  every  man*8  work,  including  his  own,  is  re- 
garded as  a  small  contrilmtion  to  a  sodal  task.  He  may 
not  have  the  theory,  but  he  does  the  tliinj^.  From  incli- 
nation or  from  resolution  he  foregoes  the  making  of  a 
system,  and  tries  to  furnish  some  material  for  one.  He 
is  cheerfully  willing  to  fix  one  point  and  drive  a  peg 
down  therii,  whether  any  other  p<!g  is  in  sight  or  not.  He 
makes  no  apology  for  his  nncorrelated  fact.  He  denies  the 
right  of  the  present  to  determine  its  final  value.  He  leaves 
it  for  the  justification  which  time  shall  show.  He  is  willing, 
in  short,  to  make  one  in  a  vast  social  endeavor  instead  of 
trying  to  complete  the  whole  task  hy  himself. 

The  foi*egoing  is  intended  to  be  a  defense  of  concrete  Psy- 
chological research, even  when  the  renults  throw  no  immediate 
light  upon  general  theories  of  life  and  mind.  It  has  been  for 
the  time  conceilcd  that  the  results  in  Exx>erimental  Psychol- 
ogy are  all  of  this  character.  The  concession  was,  how- 
ever, only  temporary.  It  is  flat  ignorance  to  suppose  that 
the  body  of  Psychologists  are  working  without  intelligent 
aims,  somewhat,  for  example,  as  the  earth-worms,  whicli 
contribute  to  civilization  without  intending  to  do  so.  It  is 
true,  indeed,  that  there  are  men  in  this  as  In  other  fields  of 
science  who  profess  horror  of  generalizations.  When  the 
History  of  Science  is  written  from  the  Psychological  stand- 
point, the  etiology  and  uses  of  this  tyi>e  will  no  doubt  be 
made  to  appear.  It  may  be  that  tJiose  often  skilful  and  pro- 
ductive scientists,  whose  fear  of  generalizations  amounts  to  a 
phobia,  represent  the  extreme  swing  of  the  pendulum  from 
the  other  extreme  of  reckless  speculation.  They  perhaps 
exhibit,  in  the  social  scientific  movomcut,  in  a  lai*gc  and 
obvious  way,  that  period  of  skepticism,  negation  and  blind 
groping  which  the  individual  thinker  generally  passes 
through  on  his  way  to  a  more  obviously  i>roductive  ]>er)od. 


In  that  present  day  philosopher  who  i^  popularly  supposed  to  be  the 
Bpeclal  ehaiuploi!  of  trnplrloal  science  and  the  ppeclal  foe  of  doi^mailc 
philosophy.  Mr.  Herbert  Spencer  prtJ&ents  a  system  of  First  l*rint.iple«, 
of  which  it  Is  flfl^nni'd : 

1.  That  Mr.  Spencer  ]r  the  first  in  the  course  of  evolution  fully  to 
realize  them.  2.  'ITiat  they  are  Ptrii'tly  deducibte  from  an  ultimate 
principle,  which  penults  empirical  Ulustratloiu  but  which  doe«  not  per- 
mit empirical  proof.  .'I.  Th:iC  thty  Ijold  K^od  for  the  whole  and  for 
every  part  of  every  o!ie  of  an  intlnlre  numlKir  of  succosalvo  epochs  of 
world-evolution  and  dissolution.  How  It  can  he  so  confidently  fore- 
known that  the  Unknowable — In  which  all  thln^t",  chanf^t^s  and  laws 
have  their  being — contain!^  nu  potential  modi^cation  of  Mr.  Spencer*! 
valuable  generalizHlloD,  ia  not  known  to  the  writer. 
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Such  periods  are  probably  necessary  to  the  philosopher,  and 
such  men  are  useful,  nejjatively  and  positively,  in  the  de- 
velopment of  fioience,  even  if  they  generally  aiv  as  they  have 
been  aptly  called,  *^  die  Handwerker  der  Wissenschaft.'* 

The  leaders  in  Psychological  research  are,  however,  not  at 
all  of  this  description.  The  ignorant  derision  and  neglect 
which  so  often  express  the  attitude  of  the  immature  mind 
toward  philosophy,  find  no  sympathy  from  any  recognized 
master  in  modern  Psychology.  It  is,  on  the  contrary,  a  fact 
that  the  leaders  in  this  movement  are  not  only  acknowledged 
masters  in  experimental  science  but  thoroughly  schooled  in 
philosophic  ilisciplines.  Munk  has  expressed  the  ideal  in 
speaking  ol  Helmholtz  ;  *^  Bei  der  ffenaueHfea  Enniffelung 
den  Elnz^lnen,  das  Oanze  nichf  aus  dem  Atttje  zu  veriiern; 
bei  der  Erwdgang  dtft  AUgemeinea  immer  nneder  Kraft  und 
Sicherheit  am  De^onderen  zu  erproben^^  (^).  It  is  an  in- 
estimable good  fortune  that  this  is  so.  For  a  social  move- 
ment, howsoever  much  it  maj-  be  beyond  the  precise  control 
of  any  man,  is  nevertheless  even  as  other  force,  largely 
directed  by  the  men  who  best  uuderstand  it. 

Under  snch  leadership,  the  rapidly  growing  company  of 
Psychologists  have  learned  to  take  no  narrow  view  ol  their 
common  task.  That  study  of  the  development  of  the  un- 
conscious world  whose  results  make  up  most  of  what  goes 
under  the  name  of  modern  science,  Psj'chology  will  supple- 
ment by  a  stndy  of  the  development  of  conscious  life,  from 
itfi  darkest  beginnings  to  its  apotheosis  in  science,  philos- 
ophy and  religion.  This  work,  it  is  profoundly  believed, 
cannot  l»e  forestalle<l  by  general  laws,  however  obtained  and 
however  true.  We  cannot  dispense  with  organized  mortality 
statistics,  becanse  we  know  that  all  men  are  mortal.  The 
most  ingenious  philosophic  reflection  cannot  anticipate  the 
special  phenomena  of  human  activity  and  the  special  laws 
which  they  will  reveal.  There  is  no  device  for  avoiding  the 
task  which  the  actual,  finite  and  definable  interactions  l^etween 
individu:ds  and  society  make  possible  and  imperative.  **Die 
Htihe  reizt  uns,  nicht  die  Stufen  ■ '  Giethe's  WUhelm  Meister 
is  t-old.  But  the  Shifrn  are  not  to  be  escai)ed.  It  is,  there- 
fore, evident  that  this  must  be,  in  the  broadest  meaning, 
a  CO  operative  task.  Money  fi^om  men  of  wealth,  or  from 
all  the  people  through  the  state  ;  the  experience  and  man- 
ual skill  attained  in  the  mechanic  arts  ;  the  instruments, 
devices  and  discoveries  of  the  older  sciences;  the  suggestions 
of  Philosophy  back  to  the  earliest  myths;  the  divinations  of 
art  and  religion  ;  men  able  to  plan,  and  men  willing  to  work; 
all  the  forces  in  co  operative  civilization  must  come  together 
for  the  making  of  the  Science  of  Psychology, 
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The  demaud  for  practical  results,  which  has  every  meaning 
that  varying  stages  of  cultnre  give  to  the  word  practical,  has 
already  received  an  implicit  auswer.  As  the  most  profonnd 
philosophy  is  most  cautious  against  premature  philosophiz- 
ing, so  the  highest  practical  sagacity  is  least  inclined  to  force 
premature  practical  results.  The  most  impractical  require- 
ment upon  science  is  to  limit  it  to  a  warch  for  alleged 
practical  results.  Wise  men  do  not  demand  loaves  from  corn 
in  the  blade.  Science  must  V>e  allowed  to  develop  in  freedom 
and  bring  forth  fruit  in  its  season.  If  what  is  true  makes  the 
best  direction  for  what  to  do,  we  may  be  sure  that  every 
truth  found  will  prove  itself  practical  in  moi-e  and  l)ctter 
ways  than  anyone  has  thought  of  hoping  for. 

Here  again,  however,  Psycliologists  are  not  working  with- 
out aim.  The  most  practical  questions,  the  questions  in 
which  men  generally  are  most  intensely  interested — the 
questions  of  health,  education,  government  and  religion, 
which  are  deepest  in  the  conscious  and  unconscious  life  of  the 
world, — these  are  the  questions  for  which  modern  Psychology 
is  gathering  force.  Sagacious  men  are  saying  that  the  next 
years  are  to  l>e  the  Psych  ologic^l  EpocJi.  There  are,  at  anj 
rate,  abundant  signs  that  that  intense  public  interest  in 
science  which  is  always  intei-est  in  man,  even  when  it  is 
fixed  apparently  upon  some  law  of  Copernicus,  Lyell  or 
Darwin,  will  be  challenged  next  by  the  results  of  Psychologi- 
cal research.  And  it  is  fair  to  hope  that  this  will  be  a 
schooling  no  less  beneficial  than  the  former  ones  have  been. 

The  Development  of  Voluntaey  Motoe  Ability. 


In  studies  which  involve  the  development  of  will,  it  has 
usually  been  thought  necessary  to  begin  or  at  least  to  con- 
clude with  a  theory  of  the  source  of  the  force  apx>earing  in 
voluntary  motion.  This  appears  not  only  in  works  avowedly 
metaphysical,  but  scarcely  leas  in  works  avowedly  anti-meta- 
physical. This  is  so  evident  even  in  strenuously  agnostic 
writings,  that  metaphysicians  may  very  well  appeal  thereto 
as  a  profound  historico- psychological  justification  of  their  own 
oceupation. 

Concerning  the  relation  l)etween  special  investigation  and 
metaphysical  postulates,  explicit  or  implicit,  nothing  will 
hei*e  be  said.  But  it  is  at  any  i^ate  undeniable  that  investi- 
gators whose  explicit  metaphysical  postulates  are  contra- 
dictory, make  contributions  to  a  common  fund  of  knowledge. 
That  this  is  the  case  even  in  the  study  of  the  development  of 
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vill  in  the  individual  or  in  the  History  of  Culture,  is  a  his- 
torical fact.  How  this  can  be  so  may  appear  from  the  follow- 
ing : 

It  is  evident  from  the  phenomena  of  growth  and  it  is  generally 
agreed  that  the  activities  of  a  living  organism  are  determined 
at  any  point  in  its  history,  partly  by  influences  from  its 
environment  and  partJy  by  the  subjective  constitution  of  the 
organism  at  that  point  in  its  hintory. 

This  generalization  leaves  open  the  question  whether  any 
part  of  the  *' subjective  contribution"  is  essentially  iuiiat« 
and  independent  of  the  rest  of  nature,  or  whether  all  sub- 
jective energies  have  been  taken  in  from  the  environment 
and  stored  up  by  the  individual  and  its  ancestors.  Instead 
of  a  solution  of  this  nietaphysicad'  dileunna,  we  have  in  the 
generalization  only  the  outlines  of  a  scientific  task.  Whether 
the  uietaphysioat  problem  Ive  solved  or  not,  and  however  it 
might  be  solved,  the  scientific  task  remains  the  same.  It  is 
the  task  upon  which  all  students  of  the  growth  of  living 
things  are  in  some  way  engaged.'^ 

The  study  of  the  development  of  will  in  the  individual  as 
well  as  what  may  be  called  the  development  of  the  **  social 
will  ■ '  in  the  History  of  Culture  may  lie  regarded —must  be 
regarded  as  part  of  this  task.  We  have,  namely,  the  condi- 
tions of  a  vast  experiment.  We  have  on  the  one  hand  the  world 
of  forces  by  whicJi  the  activity  and  growth  of  the  will  are  mo<li- 
fiable;  an  infinite  range  of  things  from  barometric  pressure 
and  cookery,  to  educational  systems  and  the  Spirit  of  the 
Times.  On  the  other  hand,  we  have  the  fact  that  even  the 
simplest  neural  reaction  is  not  a  simple  reflection  of  the 
stimnlns  applied  ;  but  that  cerebrum,  spinal  cord,  or  nerve- 
muscle  machine,  each  in  some  degree  contributes — from  what- 
ever ultimate  source — to  determine  the  resulting  reaction, 
and  so  exhibits  something  of  it**  own  constitution.  Every 
action  of  animal  or  man,  whether  elicited  by  the  *'  natural  *' 
events  of  life,  or  by  the  device  of  the  experimenter,  becomes 
accordingly  a  source  of  information  about  the  existing  consti- 
tution of  the  subject.  It  is  obvious  that  we  have  in  this  way 
a  general  method  for  studying  individual  and  social  develop- 
ment.    The  same  kind  of  experimentation  which  shows  what 


'By  metaphysical  I  mean  to  describe  the  kuowledge  men  are  held 
to  poame^s  of  the  ahsolute  nature  and  sourt'e  of  things.  I  cnll  thlA  a 
mctaphyHlcal  dilemma  because  Its  eolut^oa  eeema  possible  only  from  a 
knowledge  of  the  absolute  uature  and  Bouree  of  the  force  appearing  In 
the  orgaDlsm. 

*Am0Dg  MorphoIogUte,  one  finds  the  game  dllcniiDH,  tu  the  form  of  a 
diBpate  whether  or  not  the  embryo  has  aay  innate  ^*  fomiatlve  force," 
Meanwhile  men  of  both  vlewa  work  protiiictlvely  *»lde  by  side. 
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the  spinal  cord  can  do,  shows  how  much  more  the  cei'ebrnm 
can  do.  The  same  general  method  of  observation  which 
Bhows  the  capacity  of  a  child,  can  follow  the  enlarging  cai>acity 
of  the  child  to  modify  his  environment  and  to  shape  his  own 
course  therein.  From  the  observed  reactions  or  results  of 
re-action  of  men  upon  the  world,  it  is  possible  to  write  that 
history  of  hnman  emancipation,  which  we  cull  the  History  of 
Culture.  We  have  thus  a  standpoint  which  leaves  open  every 
question  as  to  the  absolute  nature  and  source  of  the  forces 
appearing  in  action  and  which,  nevei  theless,  permits  the 
study  of  the  will  through  every  stage  of  its  development,  from 
the  events  t-o  wliich  the  subject  contributes. 

In  gaining  this  scientific  point  of  view  for  the  study  of  will, 
we  have  at  the  same  timi^  guiiied  a  reason  for  the  study  of 
voluntary  muscnhir  motion.  For  to  the  Psychologist  ox 
Sociologist,  it  can  not  be  an  insignificant  fact  that : 

*'  L'infinie  divcrsite    des   manifestations    exterieui*e8    de 

I'activite  ci^.rebrale, V  hilarit^j  de  renfantii  la  vue 

d'un  jouet,  Ic  sourii*e  deGaril>aldi  persecute  pour  avoir  trop 
aimt?  son  pays,  le  tressaillement  de  la  jeune  lille  k  la  premiere 
pensee  d'amour,   I'cnonciation  verbale  des   lois  de  Newton 

toutes  les  manifestations  exterieuresderactivit^ 

cdr^brale  se  reduiscnt  aux  uiouveuients  musculaiivs.''    (2) 

Bat  the  bare  fact  that  all,  even  the  highest,  immediate  mani- 
festations of  the  mind  are  muscidar  motions  docs  not  at  once 
make  apparent  the  deeper  justitication  for  the  study  •f  those 
motions  in  Psychology  and  the  History  of  Culture.  The  fact 
alleged  is  denied  by  no  one.  But  many  wonhl  bold  that  the 
motions  involved  in  signing  the  Emancipatioi\  Proclamation, 
luid  those  which  u  child  might  nuik(^  with  the  same  pen  are 
80  diHerent  in  every  respect  which  concerns  Psychology  or  the 
History  of  Culture  that  their  undoubted  points  of  likeness 
may  be  neglected  as  trivial.  It  is,  thercfoi-e,  necessary  to 
recall  the  fact  that  Ihe  activities  which  make  up  what  is  called 
the  higher  life  of  humanity  are  not  isolated,  but  have  ines- 
capable connections  with  tlie  activities  and  achievemente 
which  are  usually  callcil  lower.  It  is  seen,  for  example,  by 
discerning  m€^n  that  tlie  development  of  art,  science, 
philosophy,  political  institutions — of  all  that  goes  under  the 
name  of  cidtivated  life,  has  been  made  possible,  in  a  large 
degree,  by  **  material  civilization.'*  The  more  extensively 
and  the  more  intensively  the  History  of  Culture  is  studied, 
the  more  does  this  historical  dependence  appear.  The  pro- 
gressive attainment  of  n»ateriid  wealtli  is  necessarily  accom- 
panied, in  a  somewhat  cori-esponding  degree,  (1)  by  an  in- 
creased knowledge  of  the  laws  of  nature,  (2)  by  an  increased 
amount  of  force  at  disposal  and  an   increased  skill   in  ita 


VOLUNTARY   MOTOK   ABILITY. 


135 


manipulation,  and  (3)  in  consequence,  by  an  increased  free- 
dom from  the  control  of  the  immediate  environment. 

That  the  oxiter  conditions  essential  to  the  development  of 
higher  culture  are  furnished  in  this  way  is  evident  from  all 
historical  study,  even  if  it  were  not  generally  realized  iu  the 
personal  experience  of  men  devoted  to  any  form  of  cultivated 
life.  Any  work  re(|uirinjc  leisure  must  have  the  leisure 
provided  by  some  form  of  stored  work.  It  is  pnictically  im- 
possible for  art  or  science  to  flourish  except  by  help  of  the 
stored  work,  which  material  civilization  has  provided. 
"Before  we  can  live  well,  we  must  manage  to  live.'' 

It  is  less  evident  but  more,  rather  than  less  important  that 
the  i)in€r  conditions  of  higher  culture  are  prepared  by  the 
struggle  for  material  wealth.  The  earth  does  not  give  up  its 
wealth  without  teaching  something  of  its  laws.  This  knowl- 
edge may  not  be  so  extensive,  so  precise  or  so  well  organized 
as  that  which  we  at  present  call  scientific.  But  it  has  one 
high  mark  of  truth.  It  works.  Which  means  that  within 
important  limit*!  it  is  true.  Moreover,  if  not  so  extensive  as 
science,  it  is  generally  more  intensive.  It  is  less  knowledge 
than  practical  wisdom.  Sueh  as  it  is,  it  is  the  subsoil  out  of 
which  all  higher  forms  of  culture  grow. 

To  a  snfliciently  superficial  view,  the  most  essential  re- 
quisite of  this  industrial  civilization  appears  to  be  machinery, 
for  it  is  only  by  mat-hinery  that  men  are  able  to  control  indefi- 
nitely ^reat  foree  with  indtiliuitely  great  precision,  ami  so  to 
gain  their  indefinitely  gi-eat  ascendency  in  the  world.  The 
smallest  penetnition  shows,  however,  that  the  one  essential 
machine  by  which  all  other  machines  have  been  made,  and 
for  which  all  other  machines  are  supplements,  is  the  uerve- 
mn-scle  apparatus.  The  bare-handed  man  ha.s  at  disposal 
compai-atively  little  force.  He  can  muuipulate  This  force  with 
comparatively  little  precision,  either  in  spaee,  iu  time  or  in 
intensity.  lie  has  accordingly  comparatively  little  fn^edom  ; 
comp:u*ativeIy  small  ability  to  modify  his  environment  and  to 
help  determine  his  own  course  therein.  Much  or  littlr. however, 
this  power  and  skill  and  consequent  freedom  are  tlie  funda- 
mental capital  of  life.  All  greater  powers  through  machines, 
all  finer  skills,  through  instruments  of  precision,  sUl  larger 
freedoms  up  to  the  highest  which  men  enjoy,  Irave  thtur  essen- 
tial  pre-condition  and  their  prototype  in  the  howsoever  mod- 
est attainments  made  in  The  individual  l)ody.  When,  besides, 
it  is  remembered  i-hat  the  lifelongand  world-long  *^xpression 
of  thoughts  and  feelings  solely  through  muscular  movejnents 
makes  muscle  habits  infinitely  the  most  suljtle  and  complete 
record  of  the  conscions  life,  and  when  it  is  remembered, 
fnrther,  that  these  mnscle  habits  constantly  react  with  deter- 
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mining  power  upon  the  whole  activity  and  growth  of  the 
mind,  it,  is  not  enough  to  say  that  th©  subject  is -entitled  to 
study  from  the  Htaudpoiut  of  Psyeholo>:y  and  the  History  of 
Culture.  It  must  mther  l>e  said  that  these  sciences  will  be 
obliged  to  study  the  development  of  motor  ability.  We  have 
a  ri^ht  to  expect  from  such  study  a  typical  chapter  in  the 
whole  progress  of  man,  a  **grammarof  will,'-  And  we  have 
therefore  a  right  to  hope  from  such  study  new  aud  funda- 
mental approaches  to  the  understanding  of  the  History  of 
Culture. 


Inasmuch  as  voluntary  motions  are  data  at  once  for  Physi- 
ology* Psychology  aud  the  History  of  Culture,  one  might  ex- 
pect to  find  that  they  had  alreatly  receive<I  attentive  study 
from  all^  or  at  least  from  some,  of  these  staudpoints.  In  fact, 
however,  the  point  of  common  interest  has  been  a  point  of 
common  neglect.  Students  of  tbe  History  of  Culture  have 
found  overwhelmingly  abundant  material  for  research  and 
speculation  in  the  results, — the  records  of  human  reaction 
upon  the  world — tools,  buildings,  works  of  art,  languages, 
bookSf  rites,  governments,  etc.  They  have  accordingly  been 
able  to  overlook  the  muscular  motions  through  which  alone 
these  **  works '*  have  arisen.  The  manifest  importance  of 
the  sociological  material,  moreover,  has  made  muscular 
motions,  as  such,  seem  comparatively  elementary  and  trivial. 
It  may  accordingly  be  understood  why  it  is  only  in  rare  in- 
stances—  as  in  one  department  (phonetics)  of  the  old  and 
highly  developed  science  of  philology  —  that  we  have  any 
considerable  study  of  muscular  motion. 

If  the  stndy  of  voluntary  motion  has  been  postponed  in 
Sociology  because  of  its  simplicity,  it  has  been  postponed  in 
Physiology  for  just  the  opposite  reason.  **  Man  kann  be- 
haupten,''  says  Fick,  ''  dass  die  ganze  thiensche  Organization 
jene  (*  willkiirliche -)  Bewegungen  zum  Zwecke  hat''  (35). 
But  of  the  *'  rie^iges  Material  von  Versuchen  fiber  Muskel- 
zusammenziehnng/*  of  which  he  speaks  (p.  2),  nearly  all  is 
engaged  with  the  more  elementary  phenomena  of  nerve-muscle 
action  rather  than  with  what  von  Kries  calls  '^resultirende 
Bewegungen.''     Von  Kries  says  (3): 

*■'  Einer  Untersuchung  der  willkiirlichen  Muskelthatigkeit 
bieten  sich  wesentlich  zwei  vershiedene  Aufgaben.  welche, 
wiewohl  in  naher  Beziehung  zu  einauder,  doch  sorgfaltig  nn- 
terschieilen  werden  miissen.  Wir  konnen  zunachstdie  Bewe- 
gungen beobachten  welche  sich  an  den  festen  (knochernen) 
Theileu  des  Korpers  dnrch  willkurliche  Muskelthiitigkeit 
hervorbringen  lassen ;  wir  wollen  sie  kurz  die  resultirenden 
Bewegungen   nennen.     Da  es  shon  bekannt  ist,  dass  dies© 
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Bewe^mgen  in  der  Regel  durch  ein  vervickeltes  Zusammen- 
wirkeii  vieler  Muskeln  bewirkt  werden,  so  erhebt  sich  als 
weitere  Frage  die  nach  der  Thatigkeit  dereinzelnen  Muskeln. 
In  dieser  letzen  Hinsicht  steht  seit  geraiinier  Zeit  die  Frage 
nacb  gewissen  zeitlichen  Verhaltnissen  insbesondere  nach  der 
Stetigkeit  oder  DiHcontinuitJit,  eventuell  nach  dein  Rhythmus 
der  Innervation^  im  Mitteltumkt  bes  Interesses,  ohne  jedoch 
bis  jetzt  abseliliessend  beantwortet  zu  sein.  Aber  anch  in 
der  ersteren  bieten  sich  gewisse  einigermaasaen  iihiiUche 
Fragen  welcbe  mir  ein  selbstiindiges  Interesse  zu  verdienen 
Bcheinen/^ 

The  eflBciency  of  a  machine  depends,  so  far  as  we  know, 
apon  the  maximum  force,  rate,  amplitude^  and  variety  of 
direction  of  its  movements  ;  and  upon  the  exactness  with 
which,  below  these  maxima,  the  force,  rate,  amplitude  and 
direction  of  its  movements  can  be  controlled.  The  motor 
efficiency  of  a  man  depends  upon  his  ability  in  all  tiicse  re- 
spects. All  of  tliem  are  determinable  within  varying  limits 
of  precision.  All  of  them  have  been  made  objects  of  research 
more  or  less  limited.  But  an  adeijuate  determimttiou  in  re- 
spect to  any  of  theiu,  either  for  the  average  adult,  for  children 
at  successive  stages  of  development,  or  for  the  sick  or  aged  in 
in  successive  stages  of  decline,  is  wanting. 

The  following  research  deals  with  the  development  of 
voluntary  motor  ability  of  children  with  respect  to 

1.  The  maximum  rate  of  rhythmically  repeated  movement. 

2.  The  precision  of  voluntary  movement,  particularly  as  re- 
gards direction  and  force. 

3.  With  a  note  on  the  bilateral  development  of  strength  and 
endurance. 


The  Maximum  Rate  of  Voluntaky  Movement. 
LITERATURE. 
1,     The  maximum  rate  of  {nervation. 

The  maximum  rate  of  inervation  has  been  reported  differ- 
ently as  follows : 

Helniholtz(-*),  1866,  18-20  per  second. 

Hall  and  Kronecker(»),  1879,   about  20  *'         " 

Horsley  and  Schaefer(«),  1886,  10  **         " 

8chaefer»  Carney  and  Turnstall("),  1886,  8-12,  Av.  10  per  see. 
Von  KrieB('),  1886,  11-12.4  per  second. 

Griffiths(«),  1SS8,  8-21  per  second  (see  below). 

Hayeroft(^'),  1S90,  about  19.5    *'         ** 

H.  thinks  that  the  muscle  vibrations  »*  cause  and  compound 
themselves''  with  rhytlims  in  the  instruments  used,  and  so 
endeavors  to  explain  former  contradictory  results. 
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2.     The  Ma^dvium  Rate  of  '*  Resulting  Movements,^^ 

Von  Kries('). 
Shortest  movement  of  middle  finger  (Av.  11  trials),  .077. 


(Av.  10  trials),  .074. 
.066. 
.125' -111". 
125"-111". 
repeated    movement   after 


cm. 


Handj 
Tongue, 

Foot  (plantar  flexion), 
Jaw, 

Maximum   rate   of    rhythmically 
Iiractit'e^  10-11  per  second. 
Vocal  orj^anB  about  same  as  band. 
Beapiration  in  dogs  lias  l>een  obsei-ved  at  7  per  second. 
Cattel   and  Fullerton(^ ""***" 2),  for  a  movement  of  50 

time  varies  from  87"  to  118"  in  four  individaals. 
Dres8lar(i*->8»2)  (when  300  taps  were  made),  6.5-10.5  per 

second. 
For  a  short  time^  11  per  second. 

Dreaslar  gives  the  records   of  27   adults.     The  average  of 
these  records  is  about  6  per  second ;  300  taps  were  made  in 
each  case. 
3.     Influences  AjfecHng  the  Rate  of  Movement, 

Horsley  and  Schaefer^*).  The  rate  of  the  muscle  rhythm 
is  the  same  when  cortex  or  spinal  centers  are  electrically 
stimalated  and  when  the  muscle  is  voluntarily  stimulated. 

Griffiths(**).  The  rate  of  voluntary  muscle  rhythm  varies 
in  dlHerent  individuals,  different  muscles,  and  with  fatigue. 

DreHHlar(^^).  Muscular  exercise  lowers  the  rate. ;  mental 
excitement  increases  the  rate.  There  is  a  daily  rhythm  with 
the  rise  and  fall  of  mental  and  nervous  tension. 

Cattell  and  Fullertou( '").  "Women  have  decidedly  slower 
rate  than  men.     The  rate  is  very  constant. 

VonKries(").  The  rate  varies  slightly  in  different  mus- 
cles ;  increases  with  practice;  but  is  not  affected  by  variation 
of  the  amplitude  of  motion  within  wide  limits,  a  certain 
medium  amplitude  i*equiring  less  time  tJiau  longer  or  shorter 
distances. 

(S(M*  V.  Kries'  tables  (op.  dt.  p.  4).  where  iC  ta  ethawn  that  excnrsions 

of  10  mm.  and  10  num.  are  luiide  by  the  middle  Huger  !□  less  time  thaa 
are  exourslons  of  4  mm. ;  that  ezcur^ioiin  of  19  mm.  aad  25  mm.  arc 
made  in  less  time  by  the  band  than  are  exL'ursious  of  f>  mm. ;  and  that  a 
decided  increase  in  time  over  thut  required  for  excureliona  of  4  mm.  or 
5  mm.  does  not  appear  iu  excursions  of  less  than  30  mm.) 

Camcrer('=),  1866. 

The  will  brings  about  an  intended  i*ate  of  movement  only 
gradually.     Constant  rate  of  motion  is  unnatural  and  forced. 
The  natural  rate  of  motion  is  one  of  conatant  acceleration. 
Conclusions  from  the  Literature. 

The  maximum  rate  of  voluntary  mnscle  rhythm  is  not 
satisfactorily  determined. 
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The  maxinmm  rate  of  voluntary  rhj'thmically  repeated  **re- 
flultin^  movements  "  in  adults  has  been  found  in  some  cases 
11-12  per  second.  The  average  maximum  rate  of  adults  is 
not  determined. 

The  maximum  rate  varies  with  individuals,  with  muscles 
used,  with  fatigue,  and  with  mental  excitement ;  but  not 
within  wide  limit/S,  with  the  amplitude  of  the  movement. 


Fig.  1, — Scheme  of  Mechanical  Counter. 

Apparafvs  {Bee  Fig.  1).  A  spring  clock  movement  (cost 
f  1.00)  was  taken  out  of  its  case.  The  balance  wheel  with  its 
spring  was  removed.  The  axle  (b)  which  supports  the 
escapement  lever  (e)  had  rigidly  attached  to  it,  and  extend- 
ing about  four  mm.  horizontally  from  it,  and  at  right  angles 
to  it,  a  strip  of  brass  (a).  The  outer  end  of  this  strip  was 
fastened  to  a  light  wooden  lever  (e).  The  attachment  be- 
tween the  two  was  made  by  means  of  another  strip  of  brass 
(d)  about  5  mm.  long,  fastened  to  each  by  fine  flexible  wire 
loosely  enough  to  allow  necessary  play.  The  fulcrum  (f)  of 
the  lever,  distant  about  34.  mm.  from  the  clock,  was  supplied 
by  a  Morse  key,  the  arm  of  the  key  forming  a  rigid  continu- 
ation of  the  lever  attached  to  the  clotrk-  The  key  and  the 
clock  were  each  firmly  fastened  to  the  same  wooden  base  at  a 
distance  determined  by  the  length  of  thv  lever.  The  end  of 
the  lever  attached  to  the  clock,  was  made  to  occupy  a 
position  directly  above  Its  point  of  attachment,  at  a  distance 
determined  by  the  length  of  the  connecting  strip.  This 
distance  demands  rather  delicate  adjustment,  in  order  that 
the  upward  and  downward  movements  of  the  lever  may  cause 
a  properly  l>alanced  upward  and  downward  movement  of  the 
escapement  lever.  Wln>n  jiroper  adjustnient  h  nmde,  taps 
upon  the  button  of  the  Morse  key  permit  the  'scape  wheel  to 
revolve,  one  cog  and  only  one,  for  each  lap.  To  prevent 
possible  erroi-H  in  t\w.  train  of  wheels  connecting  the  escape- 
ment and  the  second  hand,  a  hand  was  attached  to  the  axle  of 
a  second's  wheel,  which  engages  directly  with  the  '  scape  wheel, 
the  clock  face  being  secured  in  a  corresponding  x>osition.  It 
requires  120  taps  to  permit  the  hand  to  make  one  revolution.* 

'There  are  48  coga  on  the  second's  wheel  engagnig  with  6  cogs  on  the 
Hxle  of  the  'geape  wheel.  There  must  therefore  be  eijjht  revolutions  of 
the  *ecape  wheel  to  permit  one  revolution  of  the  second's  wheel.  And 
since  there  are  15  cogs  on  the  'scape  wheel,  there  mast  be  S  x  15  escape* 
meota  In  order  that  uie  second's  wheel  may  revolve  once. 
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The  distance  through  which  the  button  of  the  Morse  key 
mast  be  moved  depends  of  course  upon  the  length  of  the 
lever  employed.  The  maximnm  vertical  movement  of  either 
pallet  of  the  escapement  lever,  in  the  clock  used,  is  1.5  mm. 
The  depth  of  the  cogs  of  the  'sca|>e  wheel  is  1.1  mm.  The 
distance  from  weight  to  fulcrum,  and  from  fulcrum  to  power, 
being  34  mm.  and  9  mm.  respectively*  the  minimum  and 
maximum  movements  at  P  must  be  respectively  .29  mm.  and 
.39  mm.     The  amount  of  force  required  is  insignificant. 

The  accuracy  of  the  apparatus  was  tested  by  placing  the 
Morse  key  in  a  circuit  with  a  Dnprez  signal,  in  position  to 
write  upon  the  kymograph.  It  was  found  in  many  trials 
that  the  number  of  taps  recorded  upon  the  clock  face  corre- 
sponded with  the  number  of  taps  recorded  upon  the  drum. 
An  (nndescribed)  apparatus  devised  by  Dr.  E.  C.  Sanford, 
differing  from  that  described  in  that  the  lever  is  attached  to 
the  armature  of  a  magnet  and  moved  to  and  fro  by  the 
counter  action  of  an  electric  current  and  spring,  was  tested 
by  the  Kronecker  interrupter  and  proved  correct  to  20  counts 
per  second.  As  the  two  devices  are  essentially  the  same, 
except  in  the  mode  of  moving  the  lever,  this  t^st  indicates 
the  probable  capacity  of  the  instrument  used  by  me.  A  few 
of  the  measurements  hereafter  described  were  made  with  Dr. 
SanforU's  apparatus.^ 

The  CoufiSK  of  the  Experiments. 

All  the  joints  of  the  upper  extremities  were  tested.  The 
CH)nditionH  of  the  tests  were  as  follows : 

The  forearm  l>eing  held  at  right  angles  to  the  upper  arm, 
and  the  back  of  the  elbow  being  held  in  position  above  the 
button  of  the  Morse  key,  the  upper  arm  was  canse<i  to  move 
up  and  down  as  rapidly  as  possible  in  a  plane  nearly  parallel 
with  the  vertical  plane  of  the  body,  i.  e.,  in  about  that  plane 
in  which  the  arm  tends  to  swing  when  one  walks. 
Elhoie. 

The  ellww  reste<l  upon  the  table.  The  forearm  was  held 
at  right  angles  to  the  upper  arm.     The  key  was  struck  with 


'Tho  use  of  roaoC!on  lime  as  a  general  clinical  test  hag.  It  la  well 
known,  beuu  made  ditllcaU  by  the  co-ti  of  apparatus  and  by  the  delicate 
manipulation  required  to  secure  reliable  results,  if  it  should  prove 
trnc,  as  now  seemi  probable,  that  the  rate  of  voluntary  movement  U  a 
valuable  supplement  to  the  reaction  time  test — If  not  also  in  many 
cases  a  good  substitute  therefor — these  difficulties  wU)  not  be  met.  The 
apparatufi  which  I  have  dciicrlbed,  for  example,  can  be  made  at  a  cost 
of  two  or  three  dollars  and  will  give  reliable  results  without  more  time 
or  care  in  maoipulation  than  many  clinical  tests  in  general  u&e  require. 
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the  ventral  side  of  the  forearm  just  back  of  the  wrist.  Tn  a 
lew  instances  the  arm  was  extended  and  while  the  elbow 
rested  upon  the  table,  as  before,  the  taps  were  made  with  the 
little-finger  side  of  the  wrist.  No  difference  appeared  in  the 
rate  of  the  two  motions.  It  iB  to  be  noted  that  the  school 
experiments  were  made  with  the  ordinary  (Spring)  clothing^ 
about  the  arm.  In  my  own  case,  the  removal  of  my  coat 
made  no  discernible  difference  in  the  rate  of  elbow  or 
shoulderf  owing,  I  think,  to  the  great  disproportion  between 
the  force  of  the  limb  in  movement  and  the  resistance  which 
onlinarj'  clothing  presents. 
Wrist, 

The  elbow  rested  upon  the  table.  An  iron  clamp,  whose 
jaws  were  covered  with  firm  cushions  of  cloth  over  cotton, 
was  placed  rather  loosely  al»out  the  forearm  just  back  of  the 
wrist  joint,  and  was  held  in  position  by  an  ordinary  stative. 
The  kej*  was  struck  with  the  palm  of  the  hand. 
MetacarpO' Fha^angtai  Joint  of  Fonjiitger, 

The  palm  of  the  hand  was  held  with  moderate  firmness  at 
an  angle  of  about  135  with  the  forearm.  The  finger  in 
position  was  then  nearly  or  quite  parallel  with  the  forearm. 
In  this  way  jKissible  sympathetic  movements  of  the  wrist 
were  preventetl  fi*om  affecting  the  record.  If  properly  placed^ 
the  clamp  does  not  interiere  in  the  least  with  free  movement 
of  the  finger.  Other  phalangeal  joints  were  tested  only  in 
the  case  of  adults.  A  narrow  clamp  was  then  used  and,  as 
in  the  case  of  the  hand,  interference  with  other  joints  was  pre- 
vented in  part  by  the  position  in  which  the  member  was  held. 

In  all  the  experiments  reported  in  this  paper,  the  maximum 
numlrer  of  taps  in  five  seconds  was  determined,  and  all 
results  are  given  in  terms  of  x  taps  in  five  seconds.  A  stop 
watch,  or  rather  a  timer,  measuring  fifths  of  a  second,  was 
us«^'<l  to  measure  the  time.  In  60  seconds  this  timer  shows 
no  discernible  variation  from  a  standard  second's  pendulum. 
For  measuring  periods  of  five  seconds,  therefore,  the  readings 
do  not  differ  from  those  which  eould  he  obtaine<l  from  a 
theoretically  perfect  instrument. 

In  the  case  of  adults,  the  subject,  being  in  proper  position 
with  reference  to  the  tapping  apparatus,  and  with  the  timer 
befor**  him,  Iwgan  to  tap  as  the  watch  hand  passed  a  five- 
seconds  mark  upon  the  dial,  and  ceased  tapping  as  the  hand 
passed  the  next  five-seconds  mark.  It  is  obvious  that  each 
timv,  the  personal  errors  at  tlie  beginning  and  at  the  end  of 
the  interval  tend  to  balance  each  other,  and  that,  in  the  long 
run,  the  plus  and  minus  errors  in  this  balance  tend  to 
balance  each  other.  In  the  school  experiments  the  starting 
and  stopping  followed  a  word  of  command.     The  timer  was 
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Started  as  nearly  as  possible  at  the  same  instant  in  which 
movement  was  observed  to  begin.  When  five  seconds  had 
elapsed  the  command  to  stop  was  given  and  any  subse<iuent 
tap  was  not  counted.  The  reaction  time  of  the  pupil  was 
thus  not  included;  and  the  observer's  errors  tend  to  Lialance 
as  above.  The  error  from  this  source  can  scarcely  exceed 
one  tap  in  a  single  test. 

To  prevent  incipient  fatigue,  slight  pauses  were  made  be- 
tween each  five-second  period  of  work,  with  longer  pauses 
every  second  or  third  time. 

All  the  rate  tests  were  taken  by  myself,  except  possibly  a 
dozen  taken  by  my  wife,  who  assisted  me  throughout  every 
part  of  the  present  research,  and  who  was  thoroughly 
familiar  with  every  detail  of  the  work. 

Preliminaey  Expeeiments. 

Besides  furnishing  a  test  of  the  apparatus  and  method 
used,  the  preliminary  experiments  upon  adults  show  some 
important  characteristics  of  the  rate  of  voluntary  motion. 

1.  The  rate  of  voluntary  motion  in  a  given  joint  of  a  givea 
individual  is  very  constant. 

The  following  tables  taken  at  random  from  many,  show  the 
degree  of  variation  in  individual  successive  measurements. 

(Explanation  of  tables  :  I.,  outer  joint  of  the  forefinger  ; 
IT.,  middle  joint  of  forefinger;  III.,  metacarpophalangeal 
joint  of  forefinger;  IV.,  wrist;  V.,  elbow;  VI.,  shoulder; 
Vn.,  free  tap.  Each  number  in  the  tables  shows  the  number 
of  taps  made  in  a  period  of  five  seconds.) 

Table  1.    SrBJKCT,  L,  B.    FEBBCARr  18,  18»2. 
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36 
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II 

III 

IV 

V 

VI 
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Bight. 

19 

30 

30 

39 

35 

32 

38 

■ 

17 

39 

30 

37 

33 

24 

43 

1 

26 
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37 

27 

29 

41 

1 

23 

25 
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16 
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27 

IS 

15 

2fi 

27 

22 

17 

30 

16 

18 

23 

34 

23 

18 
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Subject,  W. 

B.    Februari 

39. 
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lU 

IV 
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VI 

vn 

Eight* 

33 

23 

25 

39 

39 

28 

36 

23 
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24 

37 

41 

30 

38 

L 

23 

23 

23 

33 

40 

20 

36 
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23 

27 

30 

37 

38 

40 

1 
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21 

34 

27 

89 
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39 
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17 

15 

20 

30 

34 

17 

16 

16 

20 

21 

23 

22 

15 

18 

20 

21 

37 

31 

11 

18 

22 

34 

25 

17 

11 

17 

33 

23 

35 

23 

27 
26 

34 
24 
26 


Mean  Variation  of  Individual  Results  fmm  the  Mean, 

In  the  case  of  239  mean  rates,  each  obtained  from  five  single 
tests  on  "W.  B.,  the  mean  value  of  the  mean  individual  varia- 
tions (^)  is  .85  taps  in  five  seconds  ;  and  two  thirds  of  the 

(  — )  vnlue-s  are  less  than  1.1  taps  in  five  seconds.      In  82 

^  "  /^'v\ 

sacli  mean  rates  obtained  from  L.  B. ,  the  mean  value  of  (  — ') 

is  1.09  taps  in  five  secomls  and  two  thirds  of  tliese  (  — \\  values 

are  less  than  1.4  taps  in  five  seconds.      Of  355  mean  rates 

obtained  from  three  subjects,  96*^  show  t  — )  values  less  than 

two  taps  in  five  seconds.    So  far  as  these  exiwiiments  have 
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weight  accoi-dingly.  the  probability  is  .96  that  two  records  of 
the  ruiiximuin  rate  of  voluntary  movement,  taken  as  nearly 
a8  possible  under  the  same  outer  and  inner  conditloDs,  will 
difler  lews  than  two  laps  in  five  sec-onds.  It  is  altogether 
likely  that  thei*e  are  individuals  in  whom  the  variability 
would  be  somewhat  greater.* 

2.  The  rate  of  voluntary  movement  undergoes  slight  and 
gradniU  but  measurable  changes  due  to  changes  in  the 
subject. 

Efftcts  o/  Local  Cold.  The  application  of  snow  to  the  left 
forefinger  resulted  in  reductions  of  the  rates  of  the  joints  of 
that  finger,  amounting  to  1.6.  1.6  and  1.4  taps  in  5";  but 
caused  no  corresponding  change  in  the  rates  of  the  other 
joints. 

Effect  of  Local  Fatigue,  Fatigue  was  induced  by  rapid 
and  continuons  voluntary  movement  of  the  joints  in  the 
same  manner  as  that  required  in  tapping  with  that 
joint.  Sometimes  fatigue  was  hastened  by  weighting  the 
joint.  Tests  were  taken  from  time  to  time  after  ten 
minntes*  work.  The  final  te*»ts  were  taken  after  one  to 
thr€^  hours*  work.  In  one  case  (Table  TTI.),  fatigue  was 
imluccd  in  the  left  hand  by  gripping  upon  the  Galton  dyna- 
mometer. In  all  cases  the  process  becomes  excessively  pain- 
ful. Following  Uibles  give  the  results  gained.  Explanation 
of  tables  :  The  joints  are  indicated  by  the  Roman  numerals 
froml.  to  VI..  l>egiuniug  with  the  outer  finger  joint.  VII.  indi- 
cates the  free  tap.  R=  Right  side.  L=*Left  side.  The 
ex]>oncnt  a  means  that  the  series  following  was  taken  before 
fatig^ue.  The  exponent  w  indicates  that  every  single  record 
represented  in  the  series  of  averages  foHovlAg  was  taken 
while  one  of  the  joints  u|>on  that  side  was  in  state  of  extreme 
fatigue.  The  exponent  b  indicates  that  every  single  record 
rfpreseuted  iu  the  series  of  averages  following  was  taken 
while  one  of  the  joints  ui>ou  the  opposite  side  was  in  a  state 
of  extreme  fatigue.  The  wearied  joint  and  the  corresponding 
joint  on  the  other  side  are  indicated  by  nnderscoring  their 
records.  The  records  of  other  joints  upon  both  sides  are 
given  to  show  the  general  motor  ability  l>efore  and  during  the 
lo<  ■  1'^      For  convenience  of   reference,   each  set   of 

re>  l^eeu  numbered.     In  {^)  a  was  taken  at  the  point 


M'h"  •>'^fi<:rnncy  of  the  maxlmam  rate  ot  motioo  Is  Indicated  by  the 
gtii<  ^  ithlD  which  the  raeini;  records  of  a  given  Individual  varr. 

No;  >  liti^  th**  v^rv  Urg«»  number  of  motions  made  by  a  bor*«  in 

ruxinuig  uim  iiiUit,  h  do/ien  <tucce««iTi^  raoo-rrvord^  ara  not  fxp«<citf*d  to 
tiAvc  u  i£HiA*  vurlutton  of  more  Chan  two  or  thiT«  s«coni)$,  if  the  horse, 
tho  trucks  th»  upiither.  etc.,  ar«  each  time  in  about  ttke  same  condition. 
Tlit.'  i»*uji!  huldb  true  of  bicycle  rider*,  oarsmen  etc. 


^^^^^^^^^^               VOLUNTARY    MOTOR   ABILITY. 

H 

^^^^^  Of  extreme  fatigue,  b  after  an  interval  of  recovery.      In 

(36             ■ 

H              and  38)  a,  b,  c,  and  d  were  taken  in  order  at  various  periods            ^M 

■              from  thirty  minutes  to  two  and  one-half  hours.      In  (42)  a,  b            ^| 

I              and  c  were  taken  at  periods  of   fifteen,    fortv-five   and 

one           ^M 

1             hundred  and  fifty  minut^eH,  work  being  continued  all  the  time.            ^M 

^^m                                              Table  n. 

^^M 

^^P                          Rate  of  Tappdco.    I.  r.  l-«.    Record  W.  B. 
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Feb.  18 

7  P.   M. 
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II 
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IV 

V 
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21.6 

30. 
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44. 

26. 
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.5 
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20. 
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*The  indlTidoal  rates  were  54,  39,  39,  60,  38. 
TUlbly  the  shiver  of  "  voluntary  tetamus.'^ 
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In  aD  bat  one  instance  these  amoonts  are  eqaivalent  to  the 
growth  of  three  or  four  years. 

7.  I  am  not  prepared  to  say  positively  whether  local 
fati^e  in  a  joint  affeetfi  the  rate  in  the  correspontling  joint 
on  the  other  side.  The  facts  are  as  follows :  In  my  own  case 
(as  shown  in  the  W.  B.  records)  in  every  tr\aX  (left  shonlder^ 
elbow,  wrist,  hand- finger  joint  and  middle  finger  joint :  and 
with  the  right  ellx>w,  wrist  and  hand-finger  joint),  extreme 
local  fatigne  in  a  joint  was  followed  by  a  diminution  in  the 
rat«  of  the  corresponding  joint  on  the  other  side,  while  other 
joints,  npon  both  sides,  showed  no  corresponding  change  in 
general  motor  ability. 

As  resnlts  in  which  the  experimenter  is  the  subject,  are 
always  justly  subject  to  doubt  because  of  the  possible  un- 
conscious inflnence  of  expectation.  I  observe. 

(a)  In  Table  III,,  where  it  is  shown  that  wearying  the  left 
hand  by  gripping  was  followed  by  no  discernible  change  in 
rate  of  any  right  side  joint,  the  contrary  result  was  fully 
expected. 

(b)  In  my  case,  the  most  rapid  joint  is  the  elbow.  The 
rate  of  the  free  tap  is,  therefore,  mostly  determined  by  the 
rate  of  the  elbow.  It  will  be  seen  in  each  case  that  the  rate 
of  elbow  and  free  tap  closely  agree.  If,  now,  those  cases  in 
which  either  elbow  was  wearied  be  examined,  it  wiU  be  seen 
not  only  that  the  rate  of  the  other  elbow  is  lowered,  but  also 
that  the  rate  of  the  free  tap  on  the  other  side  was  lowered. 
This  result  was  not  anticipated,  and  only  came  to  notice  when 
caScnlations  and  comparisons  were  made  subsequent  to  the 
conclnsion  of  the  experiments. 

(c)  On  February  9th,  A.  M.  (Table  II.,  10-12),  the  left 
elbow  was  wearied,  the  experiment  concluding  about  noon. 
At  about  2  P.  M.  of  the  same  day  work  was  resumed,  the  left 
shoulder  being  wearied.  The  record  for  February  9th,  P,  M. 
(Table  11.,  13-15),  shows  that  neither  the  left  elbow  fatigued 
in  the  morning  nor  the  right  elbow  have  recovered  their 
normal  rate,  although  the  rate  of  other  joints  proves  that 
there  was  no  general  decline  of  motor  ability.  This  result 
was  not  anticipated  and  was  not  discovered  until  later. 

The  resnlts  from  L.  B.  confirm  the  results  from  W.  B. 
The  results  from  F.  B.  D.  show  an  extraordinary  increase 
in  the  rote  of  the  joint  corresponding  to  the  wearied  joint,  in 
the  presence  of  no  considerable  change  in  the  rat«  of  other 
joints  on  either  side.  This  wholly  unexpected  result  was 
thoroughly  verified. 
The  results  given  from  E.  C.  S.  appear  to  confirm  the  re- 
It  from  W.  B.  In  a  second  very  thorough  trial,  the  left 
being  fatigued  to  the  point  of  temporary  helplessness, 
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BO  bllatefal  eHeot  appeiured.     I  bare  had  the  misfortcne  to 
lo»e  Ihi*  Viiti  tciidvt*  nx'onl,     I  have  been  strongly  in- 

(KliuiHl  ou  ii  lilt  to  withhold  all  reHtilLs  on  this  point 

fiv  '^t^  t^ondmtod  to  pablish  the  results^ 

^H^  o  i'DCirtdy  ZMgadve  result  from  £.  C. 

a  uiul  1  IttctiMr  iarvstigfttioii.  any  positiTe 

c<>u4.  Ui->  ■  stion  inrolved. 

i  of  Moremtnt  on  Rate.     I  have 

i:Moa  ol  Toa  Kries  (p.  13$),  that 

Hi  h^s  ssaaH  inAaenee  npon  its 
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,  T  or  shorter  ones. 

:»  ;!£%'  in  enCir«  agreement. 

imber  of  doable  exearsiona 


ali^ 

duraiivU) 
lie  oanieij 


tK"*     ix- 


ol  th« 


ol  iUi;  4vvcaW  i*ui^iiuU«M>  itniii»t«ed  in  are 


Taaijs  IV. 


.  _    :,.  _.. 

I* 

u 

» 

aft 

»  1 

« 

Xauttvi  fi  (too* 

iT 

St 

ar 

3» 

f 

3» 

m 

JI 

bJ«  ttXvurftUm^i 

^ 

M 

as* 

3(ft 

i» 

a» 

n 

as 

itt  A  MC- 

M 

» 

^ 

2ft 

W 

air 

aa 

M 

M 

39 

30 

aH- 

w 

a» 

m 

V 

sia 

3ft 

31 

3L 

afr 

«r 

aft 

«> 

r- 

AVC£Hf«. 

»». 

a» 

V 

»,  13, 

l^t  19 

.  av, 

^ 

dtattl^acn- 
:iii*36v3ar^ 

nou 

tiOJL       i:  - 

^oa.   I.  \,  4,  L 
30,  4M  and  43. 

iitTi 

SCHOOL  S^?&RDI£2iJft  ON   ItiLXH. 
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ogiilj-irine  scbool  ckOdrea  of  the  City 
9 .«»«».,  TMigtng  M  age  iroa  5  to  IS  yevs,  vere 
with  tte  ofvpftntas  and  by  the  BMtbod  dttoibed.    The 
,  dbov,  vriet  and  fclTTpo-phBlingrol  jooft  of  the 
•0  tested. 


CSamiJkaiioiH  of  BemdU, 

Wwtf-KX  indiTidoals  (twectysix  boys  and  twenty  giris) 
were  Bore  or  leoa  left  handed.  Their  reeords  are  taken  ae- 
eont  of  aeiMuateiy  (175).  Twenty  iodiTidnals  (foorteea 
boys  and  six  giris)  of  five  ycai«  of  aj^  were  tested.  The  boys- 
is  printed  in  Table  VI.  The  principol  calealatioBa  and 
of  this  papc:r  refer  to  the  723  ri^t-haadod  indiridiiala 
ia  age  from  6  to  16.  The  5,784  sin^  resoltB  obtaiaed 
these  indiridQals  were  dasftiiied  aooording  to  die  age 
of  the  individnal,  and  according  to  the  side  and 
Joiiil 


Melhod  of  Trtoiing  BaaOU, 

The  several  resolts  bdonging  to  each  dass, — for  example, 
to  the  ri^t  finger  of  the  boys  of  six, — were  tabolated  so  as 
to  show  the  difiereot  rates  found  in  that  class  (Colnsin  I.), 
(TaMe  V.page  152)  and  the  nomber  of  times  each  of  these  rates 
oceofs  (Colomn  II.)-  Each  rale  found  wae  malciplied  by 
the  anmber  of  times  it  occors  ;  and  the  sum  of  these  prodncte 
(Colanin  IIL)  was  divided  by  the  sum  of  individoal  cases. 
The  difierenoes  between  this  resolt,  the  arithmetical  meaa, 
rate  foond  were  taken  (Column  IV.),  and  these  re- 
were  Mjoared  (Colamn  V.).  Each  squared  residoal 
multiplied  hy  the  namber  of  times  the  oorrespondlng  late 
occors.  The  som  of  these  weighted  squared  rsBidtiala 
(Column  VI. )  was  divided  by  the  number  of  individual  cases. 
The  square  root  of  this  quotient  is  the  mean  individual  varia- 
tion, showing  the  limits  of  distance  from  the  mean,  within 
which  68.3^  of  the  individual  results  fall.  This  individual 
aeaii  variation  divided  by  the  square  root  of  the  number  of 
essffs,  gives  the  mean  variation  of  the  mean.  The  probability 
is  .683  that  the  true  mean  lies  within  the  limits  thus  deter- 
mined.^ 

The  tabulation  and  calculation  for  boys*  right  finger,  6,  are 
given  as  an  example.  A  designates  the  arithmetical  mean  ; 
fi  the  mean  individual  variation  and  //^  the  mean  variation  of 
the  mean.  The  values  of  A,  /•.  and  ;^^  for  each  class,  are 
given  in  Table  VI.  page  152,  andare  represented  graphically  in 
chart  I.     In  the  latter  the  values    of   A  are  connected  by 


The  KxaHed  probable  ^rron,  1.  e.«  tfa«  errors  whose  probabUltj'  Is.  50, 
vj  be  foood  by  multlplTing  ibe  rmJues  of  i^  mod  u-  bj  .6745. 
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solid  lines,  and  the  ralaee  of  /<  and  u^  by  dotted  lines  on  each 
side  of  the  solid  Une.^ 

Table  V. 

Bate  Bots  6.    Hight  Fikocr.    o^26. 


-i 

£■«"* 

l« 

i; 

1 

r 

M 

V 

S 

I 

II 

m 

rv 

V 

VI 

IS 

1 

16 

4^ 

30  JB 

20.36 

le 

X 

16 

3^ 

13.35 

12.35 

17 

1 

17 

3.6 

6.3B 

6.3S 

18 

4 

73 

1.6 

3.^ 

9.00 

19 

3 

67 

.5 

M 

.76 

90 

10 

aoo 

£ 

M 

3.50 

31 

3 

63 

1.5 

3.39 

6.76 

» 

3 

44 

3.6 

6.36 

12.60 

38 

» 

33 

3.5 

13^ 

13.25 

36 

607 

83.50        =1  v.- 

507-»-36— 19.5=»A. 


V 


83.60 

r-l.T8-H-^B 


1.78 


*  tt  mast  be  kept  to  mind  that  the  mean  rates  do  not  represent  qoan- 
titlea  which  exUt  In  natare.  Each  mean  U  a  funeclon  of  the  Individual 
rates  foond  in  a  j^Ivea  clas^,  aud  only  iu  couueotion  with  the  mean 
Indtrklual  Tarlation  and  the  mean  variation  ot  the  mean  itself,  doe^  It 
represent  the  probable  rate  aud  distributioo  of  rates  for  that  class. 
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Table  VI. 
Rate:    Age  6. 


BOTS,  n= 

14. 

OiRLS,  n<=6. 

.'r*v. 

A 

M 

/"o 

Omitted,  because  so  few. 

R 

F 

19.6 

2.82 

.8 

W 

20.1 

3.66 

1.0 

E 

22.7 

2.90 

.8 

S 

18.4 

2.72 

.7 

L 

F 

17.3 

3.34 

.9 

W 

17. 

3.39 

.9 

E 

18.2 

3.23 

.9 

S 

17. 

2.38 

.6 

Rate: 

Aqe6. 

BOTS,  n= 

26. 

Girls,  d==28. 

i 

A 

f^ 

fo 

A 

M 

/'o 

R 

F 

19.5 

1.78 

.3 

19.8 

2.56 

.5 

W 

23. 

2.72 

.5 

21.6 

2.67 

E 

23.6 

1.45 

.3 

22.7 

2.33 

S 

19.8 

2.81 

.6 

19.9 

2.71 

L 

F 

18. 

1.56 

.3 

18. 

2.76 

W 

19.7 

2.32 

.5 

18.9 

2.33 

£ 

20.4 

2.47 

.5 

19.7 

2.06 

S 

18.2 

2.34 

.5 

17.9 

2.43 

.5 

Bate:    Age  7. 


Boys,  n= 

36. 

Girls,  d=32. 

A 

ft 

"o 

A 

M 

fo 

R 

F 

21. 

2.64 

.4 

20.7 

2.46 

.4 

W 

23.7 

2.91 

.6 

23.1 

2.7 

.6 

E 

24.2 

3.71 

.6 

23.2 

1.95 

.3 

S 

20.5 

2.48 

.4 

20.2 

2.66 

.5 

L 

F 

19.1 

2.4 

.4 

19.1 

3.23 

.6 

W 

20.2 

2.6 

.4 

20. 

2.46 

.4 

E 

20.9 

3.07 

.5 

21.5 

2.96 

.5 

• 

S 

18.8 

2.6 

.4 

18.8 

a.67 

.5 
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Table  VI, — Continued. 
Bate:    Aoe  8. 


Bora,  B==-33. 


Girls,  n^33. 


A 

fj 

^0 

A 

^ 

,«3 

B 

F 

23.1 

2.66 

.4 

32.3 

2.74 

.5 

W 

26.3 

2.83 

.6 

34.3 

2.73 

.5 

E 

26.T 

2.57 

A 

24.4 

2.68 

.5 

S 

:i.3 

2.26 

A 

21.9 

3.08 

.5 

X. 

F 

20.5 

1,91 

.3 

19.7 

2.71 

.6 

W 

22.3 

•2M 

.S 

21. 

2.69 

.5 

E 

22.3 

2.01 

.4 

21.6 

2.27 

.4 

S 

20.3 

2.69 

.B 

30.2 

2.64 

.5 

Rate:    Aoe  9. 


BoTS,  n=43. 

Girls,  n^ 

.36. 

A 

fi 

^0 

A 

^ 

,«3 

B 

F 

24,4 

4.15 

.6 

24. 

2.69 

.4 

W 

27.8 

3fi 

.5 

25.5 

3.26 

.5 

E 

28.2 

3JS2 

.5 

25.4 

3.C2 

.6 

*S 

'M.l 

3.05 

.8 

22.7 

3.26 

.5 

L 

F 

21.5 

3.6 

.6 

20.6 

2.92 

.6 

W 

23.6 

3.84 

.6 

23.4 

2.99 

.5 

E 

2:t.8 

3.67 

.6 

22,6 

2.91 

.5 

5 

20.9 

3.57 

.5 

20.8 

3.79 

.6 

Rate  :    Age  10. 


B0T9,  n= 

37. 

GntLSf  ns^SS. 

A 

f^ 

^o 

A 

^ 

^0 

K 

F 

26.2 

2.29 

35.8 

3.36 

.6 

W 

28.6 

8.34 

.5 

38.5 

3.66 

.6 

E 

28.1 

3.60 

.6 

27.fi 

2.96 

.6 

S 

23.6 

2.75 

A 

32.6 

2.76 

.6 

L 

F 

22.4 

3.15 

,6 

83.3 

2.64 

.4 

W 

24.6 

3.70 

.6 

34.3 

2.42 

.4 

E 

24.7 

2.74 

.4 

34. 

3.51 

.4 

S 

20.5 

3.85 

.5 

21.8 

2.62 

.4 

■ 

r 
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Table  VI.— Co/t/tnued.                                  ^^| 

^^^^^ 

Rats:    Age  11.                                                  ^^^H 

1                                                  BOTS,  0=36. 

GfRI^,  D=^35.                         ^M 

m 

A 

/* 

Mo 

A      1 

^ 

'-    4 

^^. 

F 

27. 

3.60 

.6 

27.1 

3.44 

'»    J 

^^^h 

W 

30.3 

4.62 

.8 

30.4 

4.30 

^H 

^^^H 

s 

29.3 

341 

.6 

28.6 

3.44 

^^H 

^^^B 

s 

24.1 

3.93 

.5 

^.9 

3.30 

^H 

^H 

F 

23.9 

2.57 

.4 

24.9 

3.48 

^H 

^^^^1 

W 

26.9 

3.69 

.6 

363 

4.02 

^^1 

^^^B 

K 

36. 

3.41 

.6 

36.3 

3.57 

^H 

3 

21.5 

2.67 

.4 

23.6 

3.44 

■"  ^ 

V                                                      Hatb:    Age  12.                                                    ^1 

■ 

BoTS,  11=^.                                       Girls,  d=34.               ^^^H 

p 

A 

f^ 

^o 

A 

M 

"   J 

^H^ 

F 

29.3 

6.4 

.9 

28.2 

3.98 

■'    H 

^^^^^^ 

W 

31.6 

5.37 

.9 

31.6 

5.18 

^H 

^^^^^^^L 

E 

29.9 

4.12 

.7 

29.4 

4.90 

^^1 

^^^^^^p 

S 

25. 

3.32 

.6 

26.7 

4.36 

^H 

^ 

F 

26.3 

3.84 

,t 

25.8 

3.44 

^H 

^^^H. 

W 

36.9 

3.70 

.6 

27. 

4.90 

^^1 

^^^I^H 

£ 

26.3 

3.76 

.6 

26.2 

4.56 

^H 

^^v 

S 

23.4 

3.59 

.6 

23.0 

3M 

'  V 

■                                                           Rate:    Age  la.                                                         ^| 

1                                                      BOYS,  D=34. 

Girls,                          ^^^| 

■ 

' 

A 

f 

f'o 

A 

M 

^^H 

^B 

P 

M.7 

3.49 

.6 

30.3 

4.62 

^^H 

^^^H 

w 

33.3 

3.69 

.6 

33.3 

0.03 

^^H 

^^^H 

B 

31. 

4.44 

.8 

30.6 

6.20 

^^H 

^^^B 

S 

3S.S 

4.53 

S 

27.6 

4.33 

^^1 

^^^K.    '^ 

F 

S6.1 

3.1 

.5 

26.7 

4.85 

^^H 

W 

27.6 

3.73 

.6 

28.6 

4.89 

^^H 

^^^^IP 

B 

37.5 

3.7 

.6 

38.6 

4,16 

^^M 

^r^ 

8 

23.7 

3.81 

.7 

35.3 

3.83                     ^m 

E       J 
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Table  VI. — Continued. 
Rate:    Age  14. 


Boyfl,  ii===4L 


Gmw,  n^^d. 


• 
A 

M 

^'o 

A 

M 

^0 

R 

F 

31.5 

3.69 

.6 

29.6 

3.02 

.5 

W 

S3. 

3.8 

.6 

30.3 

3.79 

.6 

E 

33.7 

4.63 

.7 

28.8 

2.83 

.5 

S 

27.3 

3.49 

^ 

26.6 

3.17 

.6 

L 

r 

'27.6 

3.69 

.6 

26.8 

2.89 

.6 

w 

29. 

2.61 

.4 

98. 

3.70 

.6 

£ 

28.6 

3.62 

.6 

36.9 

3.48 

.6 

S 

24.3 

3.49 

.6 

26.8 

3.34 

.6 

'0-^40  in  L,  F. 


Rate:    Aoe  15. 


BOTS,  n= 

32. 

Girls,  n-=31. 

A 

fl 

/*o 

A 

^ 

f^ 

H 

F 

31.6 

4.02 

.7 

29.1 

3.44 

.6 

W 

34.2 

4.46 

JA 

30.9 

431 

3 

£ 

81,5 

3.73 

.7 

39.3 

3.84 

-7 

.8 

263 

8.39 

.6 

36. 

339 

.7 

L 

F 

383 

3.46 

.6 

36.7 

333 

3 

W 

39.5 

3.60 

.6 

3B.3 

3.97 

.7 

B 

28.7 

3.61 

.6 

37.6 

4.01 

.7 

S 

34.7 

3.58 

.6 

35.4 

4.14 

•7 

Rate: 

AOKlfl 

' 

Boys,  ii=3e. 

G1M3,  ifc=17. 

A 

.» 

^o 

A 

u 

*o 

R 

T 

33.9 

4.93 

1,0 

313 

436 

1.1 

W 

36.9 

6.16 

1.01 

30.1 

4.93 

139 

s 

33.7 

3.90 

3 

333 

433 

13 

s 

36.7 

3.43 

.7 

373 

3^ 

3 

L 

F 

30.7 

5.06 

1.0 

36.6 

431 

13 

w 

33.1 

4,70 

.9 

39l5 

337 

3 

K 

30.7 

9.68 

3 

383 

3.7S 

3 

s 

36.6 

833 

.7 

363 

335 

3 
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The  Decree  of  Tntshcort/t  inesj*  of  Jie9ul(s. 

I  have  endeavoreU  to  state  folly  the  conditions  ander  which 
the  foregoing  tests  were  made,  so  that  the  a  pHoH  probability 
of  their  trustworthiness  might  be  estimated.  There  are, 
however,  two  ways  of  determining  from  the  results  them- 
selves their  probable  degree  of  trustworthiness.  From  what- 
ever known  or  unknown  sources  of  error  the  work  may  have 
suffered,  the  net  errors  are  probably  within  the  limit-s  thus 
ascertained. 

1.     The  mean  errors  of  the  means. 

Inspection  of  the  tables  or  charts  shows  that  the  limits  of 
mean  errors  of  the  means  are  in  all  cases  absolutely  small, 
and  small  in  comparison  with  the  values  of  the  correspond- 
ing means.  Further  examination  shows  : 
Average  of  the  160  values  of  n^  for  ages  6-15,  .57  taps  in  5" 
Sixty-eightpercent.of  these valuesningefrom  Oto. 67  **  *'  ** 
Haximum  value  of  .u^,  1.1   "     "  *' 

Seventy-seven  per  cent,  of  the  values  of  !i^  are  less  than  2% 
of  their  correspondinc  means. 

In  sum.  if  an  equal  number  of  individuals,  corresponding 
in  age  and  sex  to  any  class  for  whom  means  are  here  given,  be 
tested  under  the  same  conditions,  the  probability  is  .683  tiiat 
the  resulting  mean  will  not  differ  from  that  here  given  by 
more  than  .67  taps  in  5",  and  the  probability  is  .97S  that  the 
resulting  mean  will  not  differ  from  that  here  given  by  more 
than  one  tap  in  5". 

The  relatively  small  number  of  individuals  of  16  upon 
whom  measurements  could  be  obtained  i-euders  the  means  at 
that  age  somewhat  less  reliable : 

Average  value  of  ,",  for  age  16,  .9  taps  in  6" 

Maximum  value  of  /j  .  1.2     **     **  " 


Average  '.la 


.100 


3% 


2.  An  independent  means  of  judging  the  degree  of  trust- 
worthiness of  the  means  is  frfrnished  by  a  comparison  of  the 
results  from  boys  with  those  from  girls.  It  cannot  be 
assumed,  and  is  in  fact  later  shown  to  be  untrue,  that  the 
rates  for  boys  and  for  girls  of  the  same  age  are  approximately 
equal.  On  the  contrary  there  appear  clearly  defined  differ- 
ejices  varying  with  the  age  examined.  But  if,  the  fact  of 
characteristic  differences  between  the  two  sexes  having  been 
establishciU  it  tihould  appear  that  the  two  sets  of  wholly 
iudei>endent  means  differ  from  each  other  within  very  narrow 
limits,  then  it  is  probable  that  two  sets  of  independent  means 
obtained  from  individuals  of  the  same  sex  would  differ  from 
each  other  within  still  narrower  limits,  certainly  not  wider 
ones.     If  the  values  of  (B-G)  for  the  88  possible  comparisons 
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(11  ages,  8  joints)  between  corresponding  mean  rates  of  boys 
and  girls  be  determined,  the  differences  in  the  mean  rates  of 
boys  and  girls  is  shown  to  be  very  small.  Of  the  88  valaes 
of  (B  G). 

3  differ  by  3  taps  or  over  in  6  seconds. 


U 
19 
62 


(  it      O        it  it  It        it     tt  li 

I        ti    -^     it.       11        ti      t(   it  tt 

*'  less  than  1  tap  **  "        " 

Tn  59  of  88  cases,  (B-G)  <  (.«„  B-f //,  G)' 
That  is,  in  67%  of  the  cases  the  difference  between  the  mean 
rate  for  boys  and  the  corresponding  rate  for  girls  is  within 
the  limits  of  the  mean  errors  of  the  means  compared. 

Mean  Variation:  It  will  be  noted  that  the  mean  individual 
variation  is  subject  to  considerable  fluctuation.  Examination 
shows  that  periods  of  most  rapid  acceleration  are  generally 
periods  of  widening  individual  variation,  while  periods  of 
greatest  retardation  or  decline  are  periods  of  narrowing 
individual  variation.  The  mean  individual  variation  rarely 
(seven  times  out  of  184)  exceeds  one  tap  per  second. 

Extreme  Limits  of  Variation  of  Rate. 

The  lowest  mean  rate  found  is  17.9  taps  in  five  seconds 
(girls  left  shoulder,  6),  the  highest  mean  rate  found  is  35.9 
taps  in  ^v^i  seconds  (boys,  right  wrist,  16).  If  the  corre- 
sponding mean  variation  be  taken  into  account,  we  have  15.5 
and  41.2  as  the  limit.s  within  which  nearly  all  individual 
cases  may  be  expected  to  fall.  Not  all,  however.  In  order 
to  show  the  fact  and  the  degree  of  probability  of  extreme 
high  ami  low  rates,  I  have  tabulated  the  individual  results 
which  show  rates  of  less  than  4  and  of  more  than  b  per 
second.'-* 

Representing  by  A  the  mean  rate  of  a  given  age  ;  by  Art m 
the  mean  with  its  indivtdnal  variation  ;  and  by  N  the  limits 
within  which  999^  of  all  individual  cases  fall,  we  have  : 


i//^B=i]ieaD  v&r.  of  a  mean  rate  of  boyft.  ^oO=ifttiie  for  a  meaa  rat« 
of  ffirla. 

'Very  high  rates  were  usually  repeated.  The  beat  single  record  was 
made  by  a  glrJ,  F.  W.,  of  12  in  tho  aixth  grade,  as  follows:  R.  F.,  40; 
W.,  4S.  (Second  trU147),  E.,  40;  S.,  34;  h.  F.,32;  >V.,43;E.,  40;  S., 
34. 

She  looked  the  type  of  robust  health.  When  asked  If  she  played 
the  piano  Mio  said,  ^^  Only  by  ear;  but  1  play  base  ball  though/*  adding 
a  moment  later,  "  I  can  strike  two  over  an  octave  on  the  piano."    An- 


other of  many  interesting  individual  records  is  that  of  A.  C,  a  girl  of 
13,  who  hu8  taken  lessons  upon  the  violin  for  tw 
W.,  43 ;  E.,  40 ;  S.,  34 ;  I..  F.,  42 ;  W.,  42 ;  E.,  34 ;  S., 


k^f?? 


42; 


The  high  rates  of  the  joints  most  involved  In  playing  the  violin  Id 
connection  with  the  low  rate  of  the  left  shoulder  form  an  interesting 
picture  of  the  effects  of  special  practice. 
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A  A+/X  N 

TTpper  Limit  36.9  41.2  45  taps  in  5" 

A  A— /I  N 

Lower  Limit  17.9  15.5  12     "     "  " 

Of  the  5,944  single  measurements  (including  those  from 
five  year  old  children)  we  have, 

Below  a  rate  of  3  per  second,  2  cases. 

From  3  to  4  per  second,  166     *' 

"     4    **  8     **         '*  5,709     ** 

**     8    **  9     **         "  61     " 

9  per  second  or  over,  6     "    * 

Vartafion  of  Rate  with  Age, 

Inspection  of  the  tables  or  charts  shows  for  both  sexes  and 
for  all  joints  an  increase  of  rate  with  age.  The  total  amount 
of  increase  in  the  rate  of  each  joint  in  the  ten  years  from  6  to 
16  is  shown  in  the  following  table.  A  change  in  decimal  point 
gives  the  average  yearly  increase. 

Total  increase  in  rate  between  ages  6  and  16,  in  terms  of  x 
taps  in  5": 

Boys'  right~F.,  14.4  ;  W.,  12.9 ;  E.,  9.2 ;  8.,  8.9. 
Boys'  left  —  F.,  12.7  ;  W.,  13.3  ;  E.,  10.3  ;  8.,  8.4. 
GiriK'  right.— F.,  11.5  :  W.,  8.5«  ;  E.,  7.4*  ;  8.,  8.0. 
Girls'    left— F.,  10.6 ;  W.,  10.6  ;  E.,  8.5»  j  8.,  8.3. 
*nigher  at  13  than  at  16. 

The  amount  of  increase  is  not,  however,  the  same  each 
year.  Table  Vll.  gives  the  amount  of  increase  or  decrease 
for  each  joint  in  each  year  period.  Numbers  less  than  the 
average  increase  are  printed  in  italics.  Table  Vila,  shows 
the  periods  of  most  obvious  acceleration  and  retardation  of 
growth.  2 


^For  the  behavior  of  the  differetit  Jolats  in  Boccesslve  years,  see  p.  66. 
'This  table  is  g[vea  not  to  show  the  distribatlon,  bat  the  extreme 
limits  of  rates  found. 
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Table  VTI. 


Showing  Amount  op 

INCRBASR  OR 

DBCRE4SE   IN 

THE  Rate  op 

Each 

Joint  Each  Year  prom  0-16 

IN  Terms  of 

X  Taps  in  6. 

ti 

A  gee 

e-7 

1.5 

7-8 
3.1 

8-9 

ft-lO 

IMl 

11-13 

ins 

13-14 

14-15 

16-16 

t 

F 

1-3 

.8 

1.8 

2.3 

-6 

2.8 

.1 

2.8 

f^ 

W 

.7 

2.6 

1.6 

-7 

1.8 

1.3 

.7 

1.5 

i 

17 

E 

.7 

1.0 

2.1 

-.1 

1.3 

.6 

1.1 

1.7 

-1.3 

1.3 

1 

S 

.7 

1.8 

1.8 

-16 

1.5 

.9 

.5 

1.8 

.9 

2.5 

i 

F 

M 

1.4 

1.0 

.9 

1.6 

2.3 

-.3 

1.4 

.8 

3.4 

W 

.6 

2.0 

1.4 

.9 

1.4 

1.0 

.7 

1.4 

.5 

3.6 

(B 

£ 

.6 

1.4 

1.6 

.9 

1.3 

.3 

1.2 

1.1 

.1 

2.0 

pa 

S 

.6 

1.4 

.7 

.« 

1.0 

.9 

1.3 

.6 

-4 

3.1 

i 

^ 

F 

.9 

1.5 

1,S 

1.8 

1.3 

1.1 

3.1 

-^.8 

2.1 

W 

1.6 

1.2 

1.3 

3.0 

1.9 

1.2 

1.6 

-29 

.6 

-.8 

E 

.5 

1.2 

1.0 

2.1 

1.1 

.8 

.9 

-1.7 

.5 

.8 

i 

S 

.3 

1.7 

.8 

-.1 

3.3 

.6 

1.8 

-9 

-.6 

1.9 

4/ 

F 

1.1 

.6 

.9 

1.7 

3.6 

.9 

.9 

.1 

-.1 

1.9 

^ 

W 

1.1 

l-O 

1.4 

l.fl 

a.o 

.7 

1.6 

-.6 

.3 

1.3 

'm 

E 

1.8 

.1 

1.0 

1.4 

3.2 

.0 

2.4 

-1.7 

.7 

.6 

.n 

S 

.9 

li 

^6 

.8 

2.0 

.0 

1.6 

-l.i 

1.6 

<8 

0 

Table  Vila. 

Every  joint  shows  an  increase  greater  than  the  average 
yearly  increase  for  that  joint : 

In  boys,  at  ages  7-8,  10-11,  16-16.     In  ^rls,  10-11, 

Seven  of  the  eight  joints  show  accelerated  growth  : 

In  girls,  12-13. 

Six  of  the  eight  joints  show  aceeleratcnl  growth  : 

In  boys.  13-14.     In  girls,  9-10. 

Five  of  the  eight  joints  show  accelerated  growth; 

In  boys,  S-9,  11-12.     In  girls,  6-7,  7-8,  8-9,  15-16. 

Five  of  the  eight  jointjs  show  an  increase  of  rate  less  than 
the  average  yearly  increase  for  that  joint,  or  a  decrease : 

In  boys,  12-13.     In  girls,  11-12. 

Seven  of  the  eight  joints  show  retardation,  or  decrease  : 

In  boys,  6-7.     In  girls,  14-15. 

Eight  joints  show  retardation,  or  decrease  : 

In  boys,  9-10,  14-16.     In  girls,  13-14. 

The  degree  of  acceleration  or  retardation  of  growth  is 
shown  gi^aphically  for  each  joint  each  year  in  the  rate  chart 
(1.)  by  the  directions  of  the  solid  lines  connecting  the  year- 
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averages.     The  plas  or  minns  value  of  the  angle  which  thie 


line  makes  with  the  base  line  is  measured  by 


■^y 


^t 


At 


being 


the  constant.  25  mm.,  and   it^y  being  the  increase  or  de- 
crease for  the  year. 

It  is  obvious  from  t&e  tables  and  from  the  charts  that  there 
are  certain  periods  when  all  or  nearly  all  the  joints  grow  at 
ao  accelerated  rate,  and  other  p<?riod8  when  all  or  nearly  all 
grow  at  a  retarded  rate  or  even  decline  in  ability  ;  and  it  is 
clear  what  those  periods  are.  Table  VII  a.  The  periods  of 
most  considerable  and  most  significant  decline  are  for  boys 
from  14  to  15  and  for  girls  from  13  to  14.  It  will  be  observed 
that  in  each  of  these  cases  the  period  of  decline  is  prece*led 
by  a  period  of  acceleration  and  is  followed  by  a  more  or  less 
rapid  recovery.* 

Comparison  of  Biqht  and  Lbpt. 
Method  of  Calculah'on, 

The  mean  diflerences  between  the  rates  of  right  side  joints 
and  of  the  corresponding  left  side  joints  are  obtained  from  the 
data  in  two  arithmetically  independent  ways,  (a)  The 
mean  rate  for  a  given  joint  may  be  compared  with  that  of  the 
corresponding  joint  on  the  other  side  ;  or  (b)  the  mean  of 
the  individual  differences  between  corresponding  joints  may 
be  ascertained.  Both  processes  must  give  the  same  result 
and  they  furnish  a  check  against  error  in  calculation. 

The  values  of  (rl)  have  a  higher  probability  than  the 
values  of  r  or  of  1.^  This  would  be  expected  a  priori,  if  it 
were  assumed  that  any  degree  of  correlation  exists  between 
corresponding  right  and  left  joints.  That  is,  in  an  entirely 
new  set  of  individuals  a  variation  in  the  mean  of  a  right  side 
joint  would  likely  be  accompanied  by  a  variation  in  the  mean 
of  the  corresponding  left  aide  joint,  not  of  precisely  the  same 
amount  but  in  the  same  direction. 

That  the  values  of  (r-l)  are  more  trustworthy  than  those 
of  r  or  of  I  appears  from  the  following  ooiisiilei*ation :  On  page 
157  it  was  shoMTi  that  the  mean  of  the  values  of  /*..  is  .56  taps 
in  5"  and  that  two  thirds  of  the  values  of  /^^  are  less  than  .67 
taps  in  5."  If  the  value  of  (r-l)  be  found  by  the  second  (b) 
method  described  above,  the  mean  variation  of  individual  (r-l) 
values  from  the  mean  (r-l)  and  the  mean  variation  of  the 
mean  (r-l)  may  be  found  by  the  same  process  as  that  described 
on  page  151.     These  calculations  wei*e  made."    The  values  of 

'For  a  coiup&riBOD  of  boys  and  girls  \n  cbis  respect  sec  P.  174.  For  a 
discussion  of  the  eigDlHcauce  of  the  facts,  see  P.  200. 

'i  =  mean  rate  of  a  right  side  joint ;  1  =  mean  rate  of  a  left  side  joint. 

'See  page  166.  where  an  example  of  this  calculation  la  given  ;  and 
pages  167,  the  results  for  each  pair  of  Joints. 
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for  ages  6  to  15  have  an  average  value  of  .46  taps  in 


and  two  thirds  of  these  values  are  under  .54  taps  in  5.' 

Mean  Values  of  (r-l). 

The  mean  rate  of  every  right  side  joint  is  faster  than  that 
of  the  corresponding  left  side  joint ;  and  in  every  case  the 
pins  value  of  (r-l)  is  greater  than  its  mean  variation.  In 
forty-seven  of  the  88  eases  (11  ages,  4  joints,  2  sexes),  (r-l) 
is  greater  than  the  corresponding  mean  individual  variation. 
The  values  of  each  (r-l)  may  be  found  from  the  rate  tables, 
page  153-156.  The  average  values  for  each  joint  are  as  follows  : 

Table  vm. 


Mean  rariacioQ  ofl 

Mean  of  (r-l)  values 

yearly  (r-l)  values 

from  6  to  Itt, 

from  mean  ~ 
n 

Boys'  Finger 
*^      Wrist 

a.8 

.68 

4. 

.6 

"      Klbow 

3.4 

.56 

"      Shoulder 

2.2 

.53 

AH  values  In 
terms  of  X  tapB 

Girls*  Finger 

a.7 

.62 

In  5." 

"      Wrl«l 

3.4 

.8 

"      Elbow 

2.6 

.5S 

"      Shoulder 

1.7 

.8 

Limits  of  Vacation  of  (r~l). 

Table  IX. 

2,992  individual  values  of  (r-l)  are  distributed  in  the  fol- 
lowing proportions : 
More  than  15  taps  in  6"  .001 

**       *'     10  and  under,  15  taps  in  5"      .012 

*i         u        5      u  *.       10     a      ti     n  132 

"  **  0  "  **  5  '•  "  *'  .642  .787  positive. 
At                 0  .111 

Below  0  and  above— 6  **     **    "      .100    .102  negative. 

Under      — 5  taps  in  5"  .002 

Variations  of  (r-l)  with  Age, 

1.     The  mean  values  of  r  and  of  1  tend  to  vary  together. 

If  the  yearly  increase  or  decrease  in  the  mean  rate  of  each 
right  side  joint  be  compared  with  the  yearly  increase  or  de- 
crease in  the  mean  rate  of  the  correHponding  left  side  joint,  we 
have  in  all  80  comparisons  (ten  year  periods,  foor  pairs  of 


VoB   »  meau  varUtloo  of  mean  fr-l). 
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jointfi,  boys  and  grirls).  In  91%  of  these  80  eases  the  r  and  I 
means  both  show  increase  or  both  show  decrease.  In  85% 
of  the  cases  the  r  and  1  means  both  show  acceleration  or  both 
show  retardation. 

2.  The  right  side  joints  are  snbject  to  greater  flactnation  of 
rate  ability  than  are  the  left  side  joints. 

Of  68  cases  where  r  and  1  both  show  increase,  r  shows  a 
greater  increase  than  1  in  46  cases.  Of  live  cases  in  which 
both  sides  show  decrease,  r  shows  a  greater  decrease  than  1 
in  four  cases.  Of  the  remaining  seven  ca^es,  r  shows  a 
greater  plus  or  minus  variation  than  1  in  three  cases.  Of 
the  whole  80  cases,  53  show  a  greater  fluctuation  in  the  right 
than  in  the  left. 

3.  Variations  in  the  values  of  (r-I)  with  age  are  dependent 
of  course  upon  the  relative  rates  of  growth  in  r  and  1.  The  rate 
tables  on  pages  153-156  and  the  accompanying  chart  (Chart 
II.),  exhibit  these  relations.  I  find  myself  only  able  to  say 
on  the  whole  that  the  right  hand  gains  faster  in  certain  years, 
but  also  loses  more  in  other  j'ears,  so  that  at  16  the  differ- 
ence between  the  two  sides  is  almost  the  same  as  at  the  age 
of  6. 

The  total  gains  of  r  over  1  between  ages  6  and  16^  i.  e.,  (r-1) 
at  16  minus  (r*l)  at  6,  are  as  follows: 

Boys  :  F  1.7;  W  -.4;  E  -1.1;  S  .6  taps  in  6"    Average  .17. 
Girls:  F  .9;  Wl.l;  E-l.l;S-.3      **     *'    '»  **        .15. 


Bilateral  Symmetry  and  Asymmetry  of  Bate  Ability. 

It  has  been  shown  that  the  mean  rate  of  right  side  joints  is 
always  greater  than  that  of  the  corresponding  left  side  joints. 
It  is  very  desirable  to  know  whether  the  two  sides  increase 
in  ability  together,  and  if  not,  to  determine  the  degree  of 
asymmetry  in  their  development.  This  does  not  appear  from 
a  comparison  of  mean  rates  of  right  and  left  side  joints  in 
successive  years.  That  widely  varying  degrees  of  bilateral 
correlation  might  exist  in  the  presence  of  any  given  mean 
rates  upon  the  two  sides  may  be  shown  by  the  following 
illustration  : 

Let  the  individuals  A,  B,  C,  D  and  E  have  the  rates  6,  9, 
12,  8  and  5  in  a  right  side  joint,  and  the  rat-es  4,  7,  10,  6  and 
3  in  the  corresponding  left  side  joint,  it  being  undetermined 
which  two  rates  belong  to  any  individual.  Assume  three 
distributions  of  the  rates  among  the  individuals  as  follows  : 


164 


BBYAN : 


II 


III 


6 
9 
12 
8 
5 


L 

4 

10 
6 
3 


DUTereoce 

2 
2 
2 
3 

a 


Average  R»8.  Its 
Average  L=6.   Ite 
Average  D=2.  Its 
Average  R=8. 
Average  L»6. 
Average  D^2. 
Average  R=S. 
Average  L— 6. 
Average  V^i. 


sv* 


=l/5J 


I.  is  a  case  of  perfect  bilateral  correlation  ;    IT.   a  case  of 
partial  correlation  ;  III.  a  case  of  non-correlation. 


It  is  obvious  that  the  value 


\'° 


obtained  from  the  columu 


of  differences  between  r  and  1  is  a  measure  of  the  fluctuation  of 
individual  (r-1)  values  from  the  mean   (r-1).      In  order   to 

|v7;« 
determine  whether  a  given  value  of  *  —  indicates  correlation 

or  non-correlation,  and  what  degree  of  either,  it  is  necessary 


to  determine  what  the  value  of 


would  be  ii  the  relation 


between  right  side  rates  and  left  side  rates  were  determined 
by  chance^  i.e.,  if  the  r  values  and  1  values  were  placed  in 
separate  boxes  and  paired,  by  drawing  one  from  each  box  at 
a  time. 


This  chance  value  of  *{-—  niay  be  determined  as  follows  :* 

Let  R=mean  rate  of  a  right  side  joint, 
(R-|~r)=any  individual  rate  by  tliat  joint. 

/jg^mean  individual  vai-iation=^  — 

H  am  Indebted  for  this  method  aud  (level op tuetit  to  Dr.  Fraaz  Bom* 
to  whom  X  hereby  returo  hearty  thanks. 
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i=mean  rate  of  corresponding  left  side  joint. 
(L+l)=any  individual  rate  by  that  joint. 
;x^=corre8ponding  mean  individual  variation.' 
<1)     Then  ^  1  _    r« 


(B*T>- 


and 


1 


2/^1 


are    the   respective  probabilities  of  any  rates  (R+r),  and 

If  these  probabilities  are  independent  of  each  other,  t^e 
probability  that  (B+r)  and  (L+1)  will  occur  together  is  : 

(2)       T>  T.         =_i ^_J!- 


^(B,r)  ^iUl) 


(B+r)  —  (L+l)  =  (R— L)  -f-  (r— 1). 
<r-l). 

(3)     o  r**  .  _    r»  cr-Q)» 


Substituting  u  for 


B— ImB 


-/ 


1_ 


^U* 


a' 


v'a- 


2(^/.«+;'l') 


1  f^p  ^-f /Js. 

It  thus  api)ear8  that  if  the  individual  rate  (R+r)  and 
individual  rate  (LH-l)  are  independent  of  each  other^ 


the 
the 


mean  individual  variation  in  the  values  of  (R-fr) — (L-hO 
will  be  |/  /V+/^L*  ^^t  ^8»  the  square  root  of  the  sum  of  the 
squares  of  the  mean  individual  variations  of  (R-f-r)  and 
<L+I)  respectively.  The  Table  XL,  page  167,  and  the 
Chart  III  " 

/^..lOO 


,  give  the  values  of  /^-^  and  of  ;/    Mz~\~f*v      *^^    ^' 
--  for  eacli  pair  of  joints  at  each  age  from  6  to  16- 


The  last  quantity  shows  the  relation  in  per  cent  between 
the  chance  value  and  the  actual  degree  of  the  bilateral  asym- 
metry. The  Table  A'.,  page  106,  gives  an  example  of  the 
method  of  determining  //„  (for  boys'  finger,  6). 

Table  showing  the  method  of  calculating  the  mean  variation 
of  individual  values  of  (r — 1),  about  the  average  value  of 
<r — 1)  for  boy's  finger,  6.     Unit=l  tap  in  6  seconds. 


*Por  tbepnrposea  of  this  calcalntionR  Is  used  instead  cf  r  for  the  mean 
rate  of  a  right  side  Joint,  and  likewtse  L  for  1. 
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DUTerencea  between  r 

No.  of  esses  of 

and  1  in  IndiTidnal 

each  difference 

dn. 

Besidnals 

v» 

nT» 

CMe8«=d. 

fonnd^n. 

■=T. 

-2. 

2 

-4. 

3.8 

10.80 

31.78 

-1. 

2 

-2. 

2.3 

5.29 

10.68 

0. 

4 

0. 

1.3 

1.89 

6.7ft 

1. 

6 

6. 

S 

.09 

.45 

2. 

8 

16. 

.7 

.49 

3.92 

3. 

2 

6. 

1.7 

2.89 

6.78 

4. 

2 

8. 

2.7 

7.29 

14.68 

6. 

1 

5. 

3.7 

18.69 

13.6» 

n— 26 


2t»  «  77.64 


34 


>/ 


77.64 


26 
1.73 


1.3+=Av.  (r— 1). 
=-1.73-^;*  (r— 1). 


Table  XI.                   ^^^^^^^^^^^B 

^^^^^P                                Ratk: 

BlLATKRAI.  STMMETBT.                                      ^^^^^B 

^^1                                               BOTS. 

Girls.                                   ^| 

■ 

i 

s 

Ai,  .100 

/..«» 

/>,.10O                     H 

»/^.*+/^* 

7« 

l//*«'+ft.» 

F 

2.41         j  1.73 

71.8 

3.75 

2^ 

^^1 

W 

3.56        '  2.43 

68.4 

3.47 

2.26 

^^H 

s 

3.13        !  2.34 

74.7 

3.01 

1.78 

^^H 

^H 

s 

F 

3.63 

2.58 

71.2 

3.61 

2.43 

^^H 

8.5 

2.67 

73.4 

4.06 

3J6 

^^H 

w 

3.9 

2.n 

69.4 

3.68 

3.44 

^^H 

£ 

4.83 

8.54 

sajfc 

3.61 

1.78 

49.3              ^^H 

^L 

8 
F 

3.54 

2.34 
2.12 

66.1 

3.83 

2.27 

^^H 

3-28 

64.3                   3.82 

2.18 

^^H 

W 

4.03 

2.53 

62.7         i          3.82 

2.39 

^^H 

E 

3.66 

2.40 

65.2 

i        3.65 

1.84 

^^H 

6 

3.42 

a.41 

70.4 

1        4.11 

2.01 

48.9                 ^^H 

^H 

F 

5.46 

3.92 

53.4 

4.M 

2.69 

66.5                  ^^H 

W 

6.17 

3.36 

64.9 

4..39 

2.55 

^^H 

E 

5.Q» 

3.18 

62.4 

4.68 

2.95 

^^H 

t            io~ 

8 

5.09 

2.80 

56. 

4.S3 

2.56 

^^H 

F 

3.86         1  1.62 

41.9 

4.28 

2.99 

^^H 

W 

4.96         i  3.06 

61.7 

4.41 

3.20 

^^H 

E 

4.6 

2.76 

61.3 

3.91 

2.78 

^^H 

S 

3.^ 

2.39 

61.4 

3.82 

2.19 

^^H 

K 

F 

4.44 

2.59 

58.3 

4.88 

2^ 

68.1                       ^1 

W 

5.0 

3.56 

60.3 

5.87 

3JM 

60.3                ^^H 

£ 

4.81 

2.9S 

60.7 

4.95 

3.26 

^^H 

K          la 

S 
F 

3.89 

3.09 
4.43 

70>l 

474 

2.63 

65.4                 ^^H 

6.6 

67.1 

6.25 

2.68 

^1 

W 

6.38 

9.62 

56.7 

7. 

3.06 

^^H 

£ 

5.52 

3.09 

56.9 

6.72 

2.64 

30.3                 ^^H 

E         iT 

S 

F 

4.88 

2.78 

56.9 

5.61 

2.77 

^^H 

4,67 

3.40 

74.7          1         6.58 

3.14 

^^H 

W 

5.16 

3.32 

61.3         '        7.75 

3.46 

^^M 

B 

5.76 

3.23 

67.9                  727 

3.52 

^^H 

S 

6.89 

2.53 

42.9        l|        651 

3.01 

^^H 

K          iT 

F 

5.23           3.33 

63.6 

4.17 

3.33 

^^1 

W 

4.64 

2.89 

62.3 

5.3 

2.89 

^^H 

£ 

6.84 

4.07 

69.6 

4.48 

3JM 

^^H 

8 

4.96 

3.21 

66. 

4.59 

3.40 

^^H 

K                16 

F 

6.31 

3.91 

74.1 

4.67 

2.91           623                        ■ 

W 

6.76 

3.65 

63.1 

h£7 

3.34           56.8                _^^M 

£ 

6.16 

2.78 

56.8 

3,51 

2.42          43.9                ^^H 

■          IT 

8 
F 

4.88 

2.94 

60.2 

5.59 

^^H 

7.08        i  4.16 

68.7 

6.17 

42.3                 ^^H 

W 

7.01 

4.32 

61.6 

6.26 

34.                  ^^H 

£ 

4.86 

2.M 

60.4 

5.83 

3.66           62.7                ^^H 

S 

4.88 

2.87 

58.8 

4.88 

3.04           62.2                ^^H 

^^H             *1h\i  colamn  Is  the  tolid 

upper  line  In  bilfttcral  charts.     (UI.)                              ^| 

^^"               'This  column  is  tb«  doUe 

d  lower  line  in  bilat^raJ  charts.                                         ^M 

H                     'TMs  colamn  sbows  t>ei 

•  cent,  of  actual  bilateral  asvmnietrT  to  iti               ^H 

^^^          ciuuice  vaJae. 

i 
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The  fact  of  a  certain  degree  of  bilateral  asymmetry  and  of  a 
certain  degree  of  bilateral  symmetry,  and  the  degree  of  each, 
are  thus  shown  for  each  pair  of  joints  at  each  age. 

Bilateral  Symmefry  and  Aaymmetry  of  Development. 

If  it  should  appear  that  //q  changes  from  year  to  year  in  the 
same  direction  and  in  an  approximately  corresponding  de- 
gree "with  I  /'i'-|-/'i'  then  it  would  be  inferred  that  the  causes 
which  determine  the  fluctuations  of  individual  variation 
determine  also  the  fiiictnations  of  bilateral  asymmetry ;  other- 
wise stated,  that  corresponding  right  and  left  side  joints  in 
most  individuals  do  not  grow  together,  do  not  have  corre- 
sponding acceleration  and  retardation  of  growth  together. 
Tendency  of  the  curve  /*»  to  move  parallel  with  the  curves 
iZ/i^'-f/ii.*  is  so  far  proof  of  asymmetrical  growth. 

On  the  other  hand,  if  it  should  appear  that  /^,  altogether 
refuses  to  fluctuate  with  \'p^-^}*-^  then  it  would  be  inferred 
that  the  causes  which  bring  about  fluctuations  of  individual 
variations  do  not  affect  the  degree  of  hilat(*ral  asymmetry ; 
otherwise  stated,  that  corresponding  right  and  left  side  joints 
in  most  individuals  grow  together ;  have  corresponding 
acceleration  and  retardation  of  growth  together,  through 
whatever  periods  of  individual  variation.  Tendency  of  the 
curve  /I,  to  move  independently  in  direction  of  the  curve 

\/n^-\-!J^u  i8  SO  far  proof  of  symmetrical  growth. 

If  we  det/ermine  the  amount  of  yearly  increase  or  decrease 

in  the  values  of /'a  and  of  i  .'^k*+.'*l'  ^^^  ®*ch  joint,  we  have 
in  each  case  80  insults,  40  for  boys  and  40  for  girls.  A  com- 
parison of  the  80  X)lu8  or  minus  increments  of  /^,  with  the  80 
plus  or  minus  increments  of  i  ;'»'-f/'i.'  gives  the  following 
results  : 

1.  ,«,  and  y  !'^-\-fii^  tend  to  vary  in  the  same  direction 
oftener  than  would  be  accounted  for  by  chance.  In  35  out  of 
80  comparisons,  both  increase  ;  in  15  out  of  80  comparisons, 
both  decrease  ;  i.  e.,  in  50  out  of  80  comparisons,  lx)th  change 
in  the  same  direction.  There  is,  thei*efore,  so  far,  bilateral 
asymmetry  of  development. 

The  probability  from  the  totals  is  62.5  per  cent  that  the 
degree  of  bilatt^ral  asymmetry  will  be  changed  to  some  extent 
in  the  same  direction  as  the  given  function  of  the  individual 
variations.  For  finger,  wrist  and  elbow,  the  probability  is 
greater,  viz.:  70%,  or  20%  more  than  an  even  chance. 

2.  Besides  the  30  cases  out  of  the  total  80  in  which  /i,  and 
|//ia  +^'1,'  do  not  vary  in  the  same  direction,  there  ai*e  38 
cases  in  which  the  latter  varies  more  than  the  former.     There 
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is,  tlierefore,  so  far,  symmetry  of  derelopment  of  the  two 
Bides. 

The  probability  is  72,5%  that  the  given  function  of  the 
individual  variation  will  fluctuate  more  than  the  bilateral 
asymmetry ;  and  the  probability  is  S5%  that  the  mean  varia- 
tion wiU  fluctuate  more  than  the  bilateral  asymmetry  or  will 
chanjjre  in  the  opposite  direction.  The  probability  is  15%,  or 
35%  less  than  an  even  chance,  that  in  any  given  case  the 
bilateral  asymmetry  will  vary  in  the  same  direction  and  in  a 
greater  degree  than  the  given  function  of  tiie  mean  variation. 

The  following  table  gives  the  mean  values  of  /ig  and  of 
f  >,'-f-ML'  for  each  joint  of  boys  and  of  girls,  together  with 
the  corresjwnding  (— )  fluctuation  of  yearly  values  from 
the  mean.  In  each  case  the  fluctuation  is  shown  to  be  much 
greater  for  ]/  /^m*-}-."!.*  than  for  ,",. 

Table  XII. 


Finger    — 

Wriirt       ^ 

2v    I                  Iv 
Elbow       "--  ;Shoulder~- 

□                               D 

Boys 
01ri» 

4.53 
4.60 

1.13 
.73 

5.13 
6.25 

.85 
1.16 

4.74 

4.66 

63. 

1.08 

4.44 
4.64 

.70 
.69 

V''/V+J"L* 

/*B 

Boy« 
QlrU 

3.9S 
2.86 

'S 

3.32 

3.93 

.46 
M 

3.03 
3.79 

.36  1     3.73 
.54       2.53 

.35 
33 

The  fact  and  the  degree  of  each  tendency  are  shown  in  the 
graphical  representation  of  each  pair  of  joints  by  the  relative 
directions  of  the  lines  connecting  successive  values  of  m,  and 

of  iZ/vH^J-  '^^  tendency  of  the  two  curves  to  run  parallel 
and  the  greater  fluctuation  of  the  upper  curve  are  both 
evident.  It  is,  therefore,  to  be  concluded  that  there  is 
partial,  and  only  partial,  bilateral  asymmetry  in  tWe  develop- 
ment of  the  rate  of  voluntary  movement.  Corresponding 
joints  do  not  have  exactly  corresponding  growth,  but  the 
correspondence  is  considerably  closerthan  would  be  accounted 
for  by  ciiance. 

COMPAKIHON   OF    THE  JOINTS. 

The  order  of  the  joints  ae  regards  rate  is  not  the  same  at 
all  ages.     The  following  table  shows  the  order  at  each  age : 


^H                                              Table  XIII,                                   "^-^^^H 

^^B                Order 

I 

3 

3 

4 

Order 

I 

9 

3 

1 

^H 

E 
W 

s 

F 

4 

0 
0 
0 

0 
4 

0 
0 

0 
3 
0 
0 

0 
4 

0 
0 

0 
0 
3 

1 

0 

0 

1 

3 

7 

E 
W 
P 

a 

4 

0 
0 
0 

0 
4 
0 
0 

1 
3 

0 

0 
0 
4 

0 

^H 

E 

W 
F 

S 

3 
0 

0 
0 

0 
0 
3 

1 

0 
0 
4 
0 

0 
0 

1 

a 

0 
0 
0 
4 

9 

E 
W 

F 

3 

3 
1 
0 
0 

0 
0 
3 

1 

1 

^^■^       10 

w 

E 
F 

S 

4 

0 
0 

0 

U 

W 
E 
F 

S 

3 

1 
0 
0 

1 
3 
0 
0 

0 
0 
4 
0 

^H,     1^' 

w 

E 

1 

4 

0 
0 
0 

0 
3 

0 
0 

0 
0 
3 
0 

0 
0 
0 
4 

13 

w 

E 
F 
S 

3 

1 
0 
0 

4 

0 
0 
0 

1 
3 
0 
0 

0 

0 
4 
0 

9 

^H 

W 

E 

r 

4 

0 
0 
0 

0 
3 
1 

0 

0 
3 
0 

a 

0 
1 
3 
0 

0 
0 
0 
4 

15 

W 
E 
F 

S 

0 

? 

0 

0 

1 

3 

0 

0 
0 
0 

4 

^H       itt> 

w 

F 

E 
S 

4 
0 

0 
0 

0 
0 
3 
0 

0 
0 
0 

4 

^^^H             The  figures  show  the  number  of  times,  out  of  a  possible  4,  that  the 
^^H          given  jomt  fltanda  Id  the  order  Indicated.     Thus  at  the  age  of  0,  the 
^^H          mean  rate  of  the  elbow  Is  highest  la  four  cases,—  boys  R  and  L,  and 
^^M          glrla  ^  Aud  L. 
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Table  XIV. 

Table  Bhowing  the  nnmber  of  times,  out  of  a  possible  44, 
«ach  joint  is  found  in  each  order  as  regards  rate. 


Higheftt 

Second 

Third 

Lowest 

Wrist 

37 

16 

0 

0 

=    43 

Elbow 

16 

ao 

6 

0 

=    41 

FlnRer 

0 

5 

33 

5 

-    43 

Shoulder 

0 

0 

6 

39 

»    44 

Once  E^W.    Twice  E=F. 

The  following  table  shows  the  amouat  by  which  elbow, 
▼rist  and  finger  severally  exceed  the  shoulder  at  each  age  : 

Table  XV. 


BOTS. 

GK&U. 

Years 

E-S 

w-s 

F-S 

E-S 

W-S 

F-S 

Right 

6 

3.7 

3.4 

-.3 

3^ 

1.7 

-.1 

7 

3.7 

3.2 

.6 

3.0 

3.9 

.6 

8 

3.8 

3.8 

.8 

3.5 

2.4 

.3 

9 

4.1 

3.7 

..S 

2.7 

3.3 

1.3 

10 

6J( 

S.9 

3.6 

4.9 

6.9 

3^ 

11 

S.6 

6.4 

2.9 

3.7 

6.6 

3.3 

13 

4.9 

6.6 

4.3 

3.7 

6.9 

8.5 

13 

5.6 

6.8 

3.3 

3.7 

6.7 

3.8 

14 

6.6 

5.8 

4.3 

3.0 

3.7 

8.9 

16 

4.0 

7.9 

6.3 

2.3 

4.9 

8.1 

16 

4.0 

7.3 

6.3 

3.1 

6.4 

3.4 

Left 

6 

2.9 

1.6 

-.3 

1.8 

1.0 

.1 

7 

3.1 

1.4 

,3 

2.7 

1.3 

.3 

8 

3.1 

3.0 

^ 

1.4 

.8 

-5 

9 

3.0 

3.7 

.6 

1.8 

1.8 

-.8 

10 

4.3 

4.3 

1.9 

3.4 

3.6 

.7 

11 

4.5 

4.4 

3.4 

3.6 

3.7 

1.3 

12 

3.9 

4.5 

3.9 

2.6 

3.4 

2.8 

13 

3.8 

3.9 

3.4 

3.4 

3.4 

1.5 

14 

4.3 

4.7 

3.2 

3.1 

4.2 

3.0 

16 

4.0 

5.1 

3.8 

2.3 

3.8 

1.3 

IG 

4.1 

0.4 

4.1 

3.0 

3.3 

3.4 

These  results  show  that  the  shoulder  grows  most  slowly, 
the  elbow  slightly  faster,  the  wrist  and  dnger  very  much  more 
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rapidly.     At  6,  the  finger  joint  is  slowest,  the  elbow  fastest ; 
at  16,  the  linger  has  passed  the  elbow. ^ 

LONGITUDINAl.  AfiTXMETST. 

It  is  possible,  by  the  method  employed  in  determining  the 
fact  and  degree  of  bilateral  asynunetry,  to  determine  whether 
there  ia  any  degree,  and  if  so^  what  degree,  of  longitudinal 
asymmetry.  The  results  for  the  right  side  in  boys  of  (i,  9.  12 
and  15  were  treated  in  this  manner,  the  remaining  material 
being  I'eserved  for  future  treatment.  The  following  table 
shows  a  comparison  of  the  values  of  ;^u,o^  with  the  values  of 
V^Mji+MjJ  for  the  ages  named,  finger  and  wrist,  wrist  and 
elbow,  elbow  and  shoulder;  &nger  and  shoulder  being  so 
compared. 

/ij  =  mean  TuiAtloa  of  ODe  of  the  jointa  coffipand. 

/'Lms.  ~  DMoa  viirlatioQ  of  iodividual  tuocs  of  ( J^— Jx )  from 
their  me&n. 

Table  XVI. 


TaALB  SaOWWG  LOHGITTPUVAI,  ASTWKTKT. 


1 

U 

in 

Is. 

E 

Loof .  Asymmecry 

n,  100  ^  „  ^j  Asymmetrr 

//*,»+ ;»A 

o  a 

*^  s 

A 

•g 

3.36 

3.16 

.66 

9 

6.43 

3.94 

.49 

13 

7,61 

4M 

.53 

Id 

6. 

3.88 

.65 

|l 

6 

3.06 

2.73 

.88 

9 

4.97 

3.63 

.60 

13 

6.6» 

3.60 

.53 

u« 

16 

B.81 

4.03 

.69 

•gfe 

6 

3.16 

3.36 

1.02 

II 

9 

5.07 

3.54 

^0 

13 

G.39 

3.63 

.66 

15 

4.97 

8.49 

.70 

Is 

6 

3.33 

3.16 

.94 

■•o 

9 

5.64 

4.31 

.76 

&g 

IS 

6.34 

4.01 

.S3 

a^ 

15 

6.19 

4.36 

.84 

^For  dlBcussloD,  see  page  801. 
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The  fact  of  partial  and  only  partial  asynunetry  of  develop- 
ment^ is  thns  shown  to  hold  longitndinally  Mwellas  btlateiAlly. 
It  will  be  observed  that  the  degree  of  asymmetry  approaches 
mo^t  nearly  itfi  chance  value  at  a^  6.  and  that  in  one  instance 
at  that  sige  it  is  slightly  in  excess  of  its  chance  valae.  As  in 
the  bilateral  compansons,  however,  the  absolute  degree  of 
asymmetry  does  not  change  mnch  with  age.  The  greatest 
asymmetry^  absolute  and  relative,  appears  between  finger 
and  shoulder ;  the  greatest  correlation,  between  finger  and 
wrist. 

BOTB   AXD  GlBLB. 

It  waE  shown  on  page  50  that  the  dLSerenees  between  boys 
and  girls  are  slight.  Within  the  narrow  limits  there  indicated, 
however,  there  is  a  slight  suf>eriority  of  boys  over  girls.  Of 
the  2y  cases  in  which  the  difierence  between  boys  and  girls  is 
greater  than  (;<^a+;<.«)t^  24  are  in  favor  of  the  boys  and  5  in 
favor  of  the  girls.  Of  the  remaining  59  cases,  3S  are  in  favor 
of  boys,  10  in  favor  of  girls  and  7  are  the  same  in  both. 
The  superiority  of  the  boys  over  the  girls  increases 
slightly  from  the  age  of  6  to  the  age  of  9 ;  and  more 
decidedly  from  14  to  16.  They  are  nearest  together  at  10,  11 
and  12.  At  13  the  girls  are  superior  to  the  boys  for  each  of 
the  eight  joints  tested.  It  has  been  pointed  out  elsewhere 
that  the  period  from  12  to  13  is  a  period  of  retardation  of 
rate  in  t>oys  and  acceleration  in  girls.     (Page  160,  Table 

vna.) 

The  superiority  of  the  boys'  right  side  over  the  girls'  right 
side  is  slightly  greater  than  the  superiority  of  the  boys'  left 
over  the  girls'  left.  On  the  right  side.  16  out  of  44  cases  show 
(B — G)  >  (;f;,-|-."-o)'  Upon  the  left  side  there  are  eight  such 
cases  out  of  44. 

From  this  fact  it  comes  that  there  is  a  slightly  greater 
difference  between  the  right  and  left  sides  in  boys  than  in 
girls.  In  33  out  of  44  cases  [(r-1)  boys  compared  with  (r-1) 
girls]  the  difference  between  the  right  and  left,  is  greater  for 
boys  than  for  girls.  For  each  joint  the  average  difference 
between  r  and  1  is  greater  for  boys  than  for  girls.  See  page 
162,  Table  VIII.=' 

Further  light  is  thrown  upon  these  relations  by  a  study  of 
the  increase  of  rate  in  boys  and  girls.     If  the  amount  of  in. 

V'cs  =  ^c  nie&D  variation  of  a  me&n  r&te  made  by  boys. 

'The  valae  of  (r-1)  boys  —  (r-l)  girls  Is  small,  as  follows: 
3  taps  or  over  in  5  seconds,  3  caees. 
Between  1  and  a  taps  In  5  seconds,  15  caws. 
Less  than  1  Cap  in  5  seconds,  37  cases. 
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crease  in  rate  for  each  year  be  fDund  for  each  joint  test 
the  following  facts  appear  : 

On  the  right  side  the  amount  of  yearly  increase  of  rate  is 
greater  for  boys  than  for  girls  in  24  out  of  40  cases.  On  the  left 
side  the  boys'  rate  increases  more  than  that  of  girls  in  20  out 
of  40  cases.  This  indicates  that  on  the  whole,  the  boys' 
right  side  improves  slightly  faster  than  the  girls'  right  side, 
while  the  boys'  left  side  improves  no  faster,  possibly  more 
slowly,  than  the  girls'  left  side. 


BlXATBEAL   AsYMStETBY   IN  BOYS  AND   GlKLS. 

Above  it  has  been  shown  that  the  absolute  difference  be- 
tween right  and  left  is  greater  for  boys  than  for  girls,  due  to 
the  more  rapid  development  of  the  right  side  in  boys.  A 
study  of  the  mean  variation  about  the  average  (r-1)  shows 
that  there  is  a  closer  bilateral  correlation  in  girls  than  in  boys. 
If  we  represent  by  /i,  and  /i^  the  values  of  the  mean  varia- 
tions about  the  average  (r-l)  values  for  each  joint  tested,  of 
boys  and  girls  respectively,  a  table  of  (ua — /'o)  values  shows 
the  following  results : 

1.  The  value  of  (,/, — /^o)  is  small,  as  follows: 
In  2  cases  out  of  44,  2  taps  or  more  in  5  seconds. 

**  30     **       **    *'  **    less  than  1  tap  in  **         ** 
"  31     "       **    "  "    the  value  of  (,"»— ^'o)  is  less  than  the 
sum  of  the  mean  errors  of  the  mean  (r-l)  values  concerned. 

2.  In  12  cases  out  of  44  (/*, — /*o)  >  (."o»+'v)  ^^^  i®  plus, 
i,  e.,  the  asymmetry  is  greater  for  boys  than  for  girls. 

In  1  case  out  of  44  (m, — /j^)  >  (/'.■H-.'^co)  *^^  is  minus  i.  e., 
the  asymmetry  is  greater  for  girls  than  for  boys. 

In  19  of  the  31  cases  in  which  (m, — ji^)  <  (/^c>i+%o)»  the 
value  of  (/(, — /io)  18  pins.  In  10  cases  this  value  is  minus. 
In  2  cases  it  is  0.  In  the  case  of  every  joint,  the  average 
bilateral  asymmetry  is  greater  for  boys  than  for  girls. 

This  greater  bilateral  asymmetry  in  boys  is  affected  by  the 
varying  rapidities  of  growth  in  the  two  sexes.  For  example, 
from  9  to  10  and  from  12  to  13  are  clearly  marked  periods  of 
retarded  growth  of  rate  for  boys.  In  these  years,  the  differ- 
ence in  symmetry  between  boys  and  girls  is  reduced  practically 
to  zero.  In  the  years  from  7  to  9,  or  from  15  to  16,  on  the 
contrary,  especially  in  the  latter  period,  the  greater  bilateral 
asymmetry  of  Imys  is  clear. 

It  was  pointed  out  (Page  101)  that  there  is  a  decline  of  rate 
in  girls  from  13  to  14,  and  in  boys  from  14  to  15  ,  that  these 
T>€riodH  are  preceded  by  a  year  of  accelerated  growth,  and  are 
followed  by  more  or  less  rapid  recovery.      It  is  significant 
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that  the  decline  and  the  antecedent  acceleration  are  more  ex- 
treme in  girls^  and  that  the  recovery  is  slower.    In  proof : 

A  comparison  of  the  rates  of  girls  at  13  with  the  rates  of 
girU  at  16t  shows  that  the  former  almost  reach  and  in  three 
cases  surpas^s  the  latter. 

Fifteen  of  the  twenty-five  individaal  rates  of  8  per  second 
or  over,  made  by  j:cirls,  were  made  by  girls  of  13. 

Although,  as  shown  elsewhere,  the  rate  of  girls  is  generally 
slightly  less  than  that  of  boys, — at  the  age  of  13,  every  joint 
shows  a  higher  average  in  girls  than  in  boys;  and  in  the  case 
of  fonr  joints,  the  girlsof  13  are  faster  than  the  boys  of  14. 

The  decline  is  greater  in  the  case  of  girls. 

Comparison  of  the  retardation  of  rate  in  boys  from  14  to  15 
with  that  in  girls  from  13  to  14,  shows  the  latter  to  begreater 
in  the  case  of  seven  of  the  eight  joints.  The  same  facts  appear 
graphically  in  the  rate  charts. 

The  girls  recover  more  slowly. 

Comparison  of  the  retardation  of  rate  in  fwys  from  X4  to  15 
with  that  in  girls  from  13  to  14,  shows  the  latter  to  be  greater 
in  the  case  of  seven  of  the  eight  joints.  The  same  facts  ap- 
pear graphically  in  the  rate  charts. 

Comparison  of  the  increments  of  rate  in  boys  from  15  to  16 
with  those  in  girls  from  14  to  15,  shows  the  former  to  be 
decidedly  greater  in  the  case  of  every  joint ;  and  in  the  case 
of  seven  of  the  eight  joints,  the  increment  of  rate  in  boys 
from  15  to  16  is  greater  than  that  in  girls  from  14  to  16. 

Note  on  Bebultb  from  Left-handed  Ciuldhen. 

The  small  number  of  left-banded  subjects  at  any  one  age 
prevents  mnch  profitable  comparison  of  these  records  with 
those  from  right-banded  subjects.  In  11  out  of  80  (10 
yrs.,  4  joints,  2  sexes)  cases  (14%),  the  mean  rate  of  right- 
hand  joints  is  gre^iter  in  left-handed  than  in  right-handed 
subjects;  in  55  out  of  80  cases  (097*7)^  the  left-hand  joints 
of  left-handed  subjects  are  faster  than  the  corresponding  joints 
of  right-banded  subjects ;  in  06  out  of  ICO  cases  (41.2%  ),  the 
mean  rate  of  joints  in  left-handed  subjects  is  faster  than  that 
of  the  corresponding  joints  in  right-handed  subjects.  These 
percentages  are  only  to  be  taken  as  rough  appro xi  mations. 

The  fact  that  values  of  (r-1)  do  not  fluctuate  so  ranch  at 
different  ages  as  to  make  them  incomparable,  has  caused  me 
to  calculate  the  mean  (r-l)  for  each  joint  of  the  26  boys  and 
of  the  20girls  irrespective  of  age.  The  results  (Table  XVII. ) 
show  that  the  average  difference  between  r  and  1  is  very 
small  compared  with  the  difference  in  right-handed  subjects^ 
and  that  notwithstanding  the  heterogeneity  of  age  the  bilateral 
asymmetry  is  generally  smaller  than  in  right-handed  subjects. 
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Table  fthowlog  mean  vmlue?  ol  (r-1)  in  left-h&aded  Babjecu  and  degre« 
of  bUmter&l  asymmetry. 


At.  Cr-1) 

B 

At.   (r-i; 

It 

B 

Boyt  P 

M 

u 

Giris 

—.J 

2.4 

W 

--1 

X7 

.1 

S. 

K 

—.8 

3.1 

S 

3.1 

8 

—.a 

S.I 

—J 

J6 
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Review  of  Facts  on  Rate  of  Voluntajiy  Movejiest. 

1.  The  niaxixnum  rate  of  rhythmically  repeated  voluntary 
uiovemeDt  is  subject  to  changes  in  a  given  individnal  which 
are  usually  slight  and  gradual.     (P.  142.) 

2.  These  changes  are  suffivieut  in  amount  and  in  constancy 
to  indicate,  surely,  local  and  general  subjective  conditions,  as 
excitement,  general  and  local  fatigue,  local  cold^  and  the 
improvement  with  ag:e.     (P.  144  tf  seq.) 

3.  The  change  of  rate  with  extreme  fiatigue  is  large  in 
comparison  with  the  mean  rate  of  improvement  with  age. 
(P.  14$.) 

4.  The  amplitude  of  movement  may  t>e  changed  within 
wide  limits  without  affecting  the  rate.     (P.  150.) 

5.  The  mean  rate  of  growth  of  rate  between  a^res  6  and  16 
ranges  from  .15  to  .3  taps  i»er  second  in  various  joints. 
(P.  159.) 

6.  The  rate  of  growth  of  rate  ability  ia  not  uniform.  W^ 
marked  periods  of  accelerated  and  of  retarded  growth  appear. 
(P.  leo.) 

7.  The  mean  rate  of  a  right  side  joint,  for  a  g:roup  of  right- 
handed  subjects,  is  always  higher  than  that  of  the  cor- 
responding lelt  side  joint.  The  probability  that  the  right 
will  exceeil  the  left  in  any  case  chosen  at  random  is  abont 
80%.     (P.  161  et  seq,} 

8.  The  mean  rates  of  corresponding  right  and  left  side 
joints  both  increase  or  both  decrease  in  about  90%  of  cases. 

9.  Right  side  joints  are  subject  to  slightly  greater  pins 
and  minus  ductuations  of  rate  ability  than  are  left  side  joints. 
(P.  1G2,  163.) 

10.  Right  side  joints  gain  little  if  any  in  rate  ability,  more 
than  do  left  side  joints.     (P.  163.) 


TOLXrSTAMY   KOTDK   XBtUXT. 


ITT 


^aif  partal    BSfmmebej  of 
(P.  163-10,  X72.) 


tbe  an 

CP.  17t«f«eo.) 
MM  nte  ««  W«  rii^MIr  aauMdi  Oal  «f  giili  at 

Kioa  of  giwtk  is  tejB 
«f  gro^rth  13  ghis-     (P.  173L) 
BBS  bUaCerai  Mj^ijij  oC 
•biBferoCboystkaBiathflft«C^i.    (P.  174.) 


(P.  175.) 


d  loms  of  aetire  file  afiord  a  »dtilvde  of 
tTBeaaaofwUck  thedc^ReoT  vMralar  caaftral  or  lack  of 

ft  io  aovo  or  lam  nomiiotly  ^timac^. 
For  Ihr  ******^  datonarQ^rioQ  nf  prtrfrtoa  of  noremieiit, 

^^^M^^^^^K       A^b'i^^^       ^^r^Ffi^^M       rf*#  .   r>«4^^^      4^F       ^ik^feMM^k^^t^ 

oaaliolaad  of  txrtci^anr  ^a^rof  ttesabjocl^B 

oofioBi^  woofc  or  plai',  fckc  loiUovii^  spe^ol  daiyima  feare 
totaaoid.    IW  paticat  trfea : 

1.  To  draw  a  sfiaight  fiae  (>*>. 

2.  Town£eknsttBeorotbervoc^(^*),  f^*). 

X    To  tovck  soddcalj  a  spttiAtA  Bpoc  vkh  the  poinc  of  a 

4w    T)»boidatcedattadMdkotbefiB9or9da,  inpositioalo 
U  (^*)  or  Co  caot  a  ^hhIov  apaa,  (^^ )  tke  rvTolr- 
iaf  draiL 
S^    To  appiT  eoastaas  prcsffore  to  some  torn  o(  djnano- 

AH  tWa>  ilgrfaao  tcot  tfaocootrol  o(  amooiit  of  force  exert«d» 
Um  djammagnfk  doabtkss  best.  AU  escepC  tbe  djiuuBA- 
k  aloo  paitkalari  J  the  coaliol  of  ^o  dimtkm  la 
Ee  is  exerted.  All  pre  or  maj  faiaiih  aaftena!  Cor 
a  gnpaae  reconi  of  resoUs ;  and  it  is  aot  iB^toflaAlo  to  work 
oaft  from  anj  of  tbem,  with  iwBfipat  MMr,  a  iia—  i  ii  ol 
raals.  It  is  doabtfal  whether  in  ptaatico  aay  obb  seeks  Io 
get  aaansrical  reoalt  Crooi  mar  of  cheoe  derieca, 
third,  aad  in  tfcaft  caae  '<  th«  r^olt  m  haidXy 
trooble.**     (Gowers  L  5.) 
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The  idea  has  presents  itself  that  precision  of  movement  as 
dependent  upon  control  of  (he  amount  and  direction  of  force 
may  be  accurately  and  conveniently  measured,  giving  a 
Dumeiical  and  if  desired  a  graphic  result,  by  a  variety  of 
devices  the  essential  point  of  which  is  as  follows :  To  one 
pole  of  a  battery  is  attached  an  apparatus  which  presents  a 
series  of  spaces,  graded  in  size  as  finely  as  desired,  and 
bounded  by  the  conductin^^  medium  ;  to  the  opposite  pole  Is 
attached  some  appropriate  form  and  size  of  stylus.  Or,  the 
stylus  may  vary  in  size,  the  open  space  in  the  otlker  electrode 
being  of  some  appropriat'e  form  and  size.  The  task  in  either 
case  is  to  determine  within  what  limits  of  precision  either  or 
both  of  the  electrodis  may  be  moved  or  held  still  without  mak- 
ing contact.  The  numerical  result  is  read  from  the  instrument. 
A  graphic  result  can  alway  Ix^  readily  constructed  from  the 
numerical,  and  in  nome  forms  of  apparatus  to  be  described, 
may  be  made  by  the  subject. 

in. 

Five  forms  of  apparatus  were  made  upon  this  principle, 
adapted  to  test  various  muscles  and  movements.  In  the 
experiments  here  reported,  two  of  these  forms  were  used.  The 
first  of  these,  Fig.  2,  is  essentially  a  device  for  measuring  the 
precision  shown  in  drawing  a  straight  line.  Upon  a  smooth 
and  hard  surface  (A)  (e.  g.,  glass)  were  fastened  two  strips 
of  platinum-foil  (B)  so  that  they  formed  an  acute  angle  2^-2J° 


R- 


FiG.  3. 

-Strlpa  of  foil. 


C— Battery.       ^—Sounder. 


^— Plate  Glas9. 
S—Stylui. 

with  each  other.  The  platinum  was  connected  with  one  pole 
of  a  1  to  4  cell  battery  (C) ;  to  the  other  pole  was  attached  by 
flexible  wire  an  ordinary  steel  pen  or  needle  E,  Required  to 
draw  a  straight  line  between  the  arms  of  the  compass  as  near 


VOLUNTARY  MOTOE  ABILITY. 


179 


as  possible  to  their  intersection  without  making  contact.'  The 
distance  between  the  arms  at  the  point  of  contact  (minus  the 
thickness  of  the  stylus)  is,  in  genenil,  a  measure  of  deviation 
from  the  straight  line  at  that  point.  The  angle  at  which  the 
arms  of  the  instrument  are  set  is  not  essential,  since  chords 
of  every  absolute  length  may  be  found,  at  some  radius,  in 
every  angle ;  but  the  angle  may  be  varied  for  various  sub- 
sidiary pnriwses,  A  little  calculation  will  determine  for  a 
given  angle,  the  chords  corresponding  to  each  unit  of  length. 
Or  since  radius  and  chord  are  functions  of  each  other  the 
direct  readings  give  at  once  the  relative  accuracy, 

IV. 
Preliminary  Test  of  Precision, 

In  WHtxnq  Movement. 

A  number  of  conditions  aside  from  the  subjective  condition 
of  the  person  experimented  upon,  appear  from  prefatory 
trials  to  affect  the  accuracy  of  the  result.  (1)  The  position 
of  the  instrument  relative  to  the  body,  (2)  the  muscles  em- 
ployed, (8)  the  support  of  the  muscles  employed,  (4)  the  dis- 
tance moved,  affecting  variously  i-eadjustments  of  the  muscles 
while  in  motion,  and  (6)  the  rate  of  motion — all  appear  to 
alSect  the  result.  In  order  to  make  a  Ijeginning,  even  at  the 
determination  of  these  variables,  it  is  necessary  to  prescribe 
conditions  in  at  least  four  of  the  tive.  In  the  prefatory  set 
of  experiment's  with  apparatus  No.  1,  the  following  conditions 
have  been  prescribed  :  The  subject  is  seated  before  the  table 
on  which  the  api>aratus  rests  ;  the  forearm  and  hand  are 
supported  by  the  table ;  the  instrument  lies  at  an  angle  of 
about  50^  to  the  right  of  a  perpendicular  to  the  frontal  plane, 
now  with  the  apex  of  the  angle  away  from  the  subject  and 
now  with  the  apex  of  the  angle  towards  him  ;  the  subject 
begins  the  writing  movement  30  mm.  from  the  zero  point  and 
moves  continuously  at  any  rate  he  pleases;  the  angle  between 
the  arms  of  instrument  was  in  the  experiments  with  adults 
2'^t  in  the  experiment  with  school  children  2.}'. 

It  is  believed  that  the  rates,  instinctively  chosen  by  the 
subject,  may  in  the  outset  be  taken  in  preference  to  any 
prescribed  rate.* 


'The  zero  poiat  U that  point  at  which  the  stylus  just  makes  contact 
with  both  arms  of  the  compaan. 

'See  Camerer'B  codcIusIod  that  the  natnral  rate  of  tnovement  It  not  a 
oonatant,  but  a  jpradually  accelerated  one.    P.  138. 
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Method  of  Treating  Results. 

If  a  be  the  angle  between  the  arms  of  the  instrument,  and 
/  the  distance  of  any  point  along  the  scale  from  the  zero  point, 
then  half  the  distance  between  the  arms  of  the  instmment  at 
any  point  is  1  sin.  ^  a.  If  t  equal  the  number  of  trials  at 
the  point  /,  and  h  equal  the  number  of  hits,  then  -^-^  is  the 
empirically  determined  probability  in  per  cent,  of  a  deviation, 
/  M'n.  i  a. 


a  /%    I    no.  l-S  ft 


value  of  //    I 
can  be 


If  we  assume  Pi  ,in.  i^ 
«n.  J  a  corresponding  to  the  ascertained  P,    ■      , 
obtained  from  the  table  of  values  of  the   Probability  Integral 

rvr^-"  It. 

for  argument  t.    The  value  of  I  and  of  sin.  J  a  are  known 
and  h  can  be  obtained  from  h 


'1    «1d.   1>S  a* 

The  value  of  h,  the  measure  of  precision,  may  be  determined 
in  this  way  for  as  many  different  points  along  the  scale  as 
desired.  In  this  work,  the  determination  was  made  for 
every  millimeter  of  the  scale  where  there  were  trials  and 
touches.  For  points  at  which  no  touches  were  made,  of 
course,  no  percentage  of  touches  to  trials  could  be  obtained. 

The  degree  of  precision  was  thus  determined  for  ea<!h  set 
into  which  the  results  obtained  were  classified. 

It  is  not  assumed  by  the  foregoing  calculation  that  the 
value  of  h  is  the  same  for  different  parts  of  the  scale.  The 
ox)ntrary  is  found  to  be  the  fact.  This  is  brought  ont  more 
clearly  by  taking  the  weighted  mean  of  the  values  of  h  for 
each  millimeter  from  1  to  5,  then  of  the  values  of  h  from  6  to 
10,  and  80  on  in  groups  of  5  throughout  the  scale.  By 
weighte<i  means  in  this  case  it  is  meant  that  each  value  of  h 
is  mnltiplied  by  the  number  of  trials  made  at  that  point;  and 
that  the  sum  of  these  products  for  the  several  points  in  the 
group  is  divided  by  the  sum  of  the  trials  made  at  the  several 
points  in  the  group.  These  weighted  means  represent  ap- 
proximately the  average  precision  of  the  class  for  that  part 
of  the  scale.  The  values  of  h  thus  found  are  of  course  ab- 
stract numbei-8,  and  are  significant  only  in  comparison  with 
each  other.  It  seems  ilcsii-ablc  to  know  within  what  limits, 
in  terms  of  ordinary  standards  of  length,  the  deviations  from 
a  straight  line  fall.  To  find  within  what  limits  a  certain  per 
cent,  of  cases,  say  6S.3%,  is  likely  to  fall  at  the  point  for 
which  the  precision  is  h : 
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In  general, 

(h^  x»)  :  (h»  X)  :  :  x»  :  X 
Where  (h*  i^)=value  ol  t  from  the  Probability  Inte- 
gral table, 

x^^the  known  value  of  1  sin.  }  a 
and  h*  x==.683. 

Since  all  the  quantities  on  the  riprht  are  known,  the  value  of 
X  is  obtained  by  carrying  out  the  indicated  operations.  This 
determination  was  made  for  the  weighted  mean  of  the  values 
of  fa,  for  each  5  millimeters  of  the  scale,  in  the  case  of  each 
set  of  results  obtained.  The  tables  give  in  fractions  of  a 
millimeter  twice  the  distances  within  which  GS.S%  of  all 
deviations  from  the  central  line  occur,  and  the  weight  or 
number  of  trials  which  entered  into  the  determination  of  each.^ 

The  object  of  this  very  lal»orious  procedure  was  to  ascer- 
tain and  take  account  of  the  behavior  of  the  pen  point  in 
every  millimeter  of  its  course  and  so  to  increase  many  fold  the 
information  to  be  obtained  from  each  trial.  For  example,  W. 
B.  made  810  attempts  to  carry  the  pen  point  from  30  mm.  to 
0  mm.  without  touching.  If  the  record  of  these  attempts 
gave  information  only  in  respect  to  one  point,  namely,  the 
point  of  touching,  the  sum  of  the  weights  of  our  information 
from  the  experiments  could  be  only  810.  But  since  by  the 
foregoing  method  it  is  possible  to  take  account  of  the  average 
behavior  of  the  i>en  point  at  nearly  every  millimeter  of  the 


'  Details  of  the  calculation  : 
ColumD  I.    Representt^  each  turn,  along  the  iical«  from  0-30  mm. 
The  number  of  touches  recorded  at  each  mm. 
The  namber  of  trials  made  at  each  mm. 
The  per  cent,  of  touches  to  trials  at  each  mm. 
The  per  cent,  of  succeBses  to  trlala  at  each  mm. 
'Vhe  value  of  (A   I  $in.  i   a)  correapouding  to  the  per  c«nt. 

Id  v.,  obtained  from  the  Integral  lahle. 
The  values  of  (ft  «*».  ^  a)  obtained  by  dividing  by  the  I  from 

column  I.    .Since   (Bin,  ^  a)  is  constant  these   numbers 

are  a  measure  of  precision. 
The  products  of  the  numbers  in  VII.,  by  the  corresponding 

numbers  In   III., — 1.  e.,  precisions  multiplied  by  their 

respective  weights. 
The  sums  of  the  numbers  In  VHI.,  In  groups  of  five. 
The  quotients  of  the  numbers  In  IX.,  bv  the  sums  of  thecor- 

rcspondinf;  numbers   from   III.     "^rhat   is,  x   gives  the 

weii^hted  values   of  (A  sin,  ^  a)  for  each  6  mm.  of   the 

scale. 
From  each  of  these,  by  the  method  descrlbedt  page  83,  the 

limits  within  which  68.3'/„  of   all  deviations   occur  were 

determined.    These   numbers  are   given  In  the  tables  Id 

connection  with  their  respective  weights  obtained  from 

column  III. 


II. 
III. 
IV. 

V. 
VI. 

VU. 


yiu. 


IX. 
X. 


XI. 
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scale,  the  numerical  weight  of  information  about  the  behavior 
of  the  pen  in  W.  B.'a  hand  is  10,712.' 

Eight  (University)  adults  were  tested  in  the  manner  de- 
scribed. Table  XVIII.  gives  the  number  of  trials  made  by 
each,  the  mean  distances  from  the  0  x>oint  reached  by  each 
and  the  corresponding  individual  variations. 

Table  XIX.  gives  the  results  by  the  method  explained 
page  and   shows  accordingly   the  breadth   of   space  in 

fractions  of  a  millimeter  within  which  68.3%  of  all  deviations- 
fall.  The  numbers  given  are  twice  the  deviation  in  one 
direction.  The  number  before  the  colon  is  in  euch  case  the 
weight  of  the  mean  following  the  colon  ;  thus  465  is  the 
weight  of  the  rcsnlt  .12  mm. 

Table  XVm. 

KXPEllUMENTS  ON   PRECISION,  WRITING  MOVEMENT. 


Persona 

No- of 
TrlRla 

Downward  Movement 

No.  of 

Trials 

Upward  Movement 

At. 

M.  V. 

At. 

M.  V. 

J.  L. 
J.  A.  B. 

E.  C.  8. 

F.  B.  D. 
W.  B. 

A.  F. 

T.  L.  B. 

L.  B. 

60 
50 
50 
75 
100 
50 
50 
75 

9.6 

8.7 

8.2 

5.1 

5. 

4.7 

6.1 

3.» 

2.7 
3.4 
3.1 

ao 

2.7 
2.1 

3.7 
1.9 

50 
50 
50 
75 
100 
50 
50 
76 

11.1 

9.« 

6. 

5.3 

8.9 

5.3 

5.3 

4.3 

3.6 

2.8 

2. 

2.7 

3.2 

1.9 

1.6 

1.6 

Tout  number  of  trials,  lOOO. 


^  I  afratn  heartily  acknowledj^e  my  indebtedness  to  Dr.  Franz  Boas  for 
valuable  advice,  and  at  Uie  same  tirue  must  free  him  from  all  respon- 
aibiltty  tor  the  method  which  1  have  adopted. 
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^^B         Part  of  Scale 

II 

iir 

IV 

V 

^^1 

^^^B"                                         i^-A 

6— 10 

11—15 

16—20 

21—25 

26—30            ^^H 

W*t  mm 

Wt  mm 

Wt  mm 

Wt  mm 

Wt  mm 

^^^1 

Subject 

R  Down 

465:  .12 

931 :  .11 

194:  .32 

^H 

L.  B. 

R  Up 

411:. 16 

1067:  .12 

443:. 16 

^H 

Subject 
T,  L.  B. 

RDown 

fi8:*19 

188:. 14 

167:. 19 

^H 

R  Up 

68:  .18 

223:. 16 

^H 

Subject 

RDown 

96:. 12 

217;. 14 

60:  .17 

^H 

A.  F. 

R  Up 

60:. 16 

201 :  .15 

144:. 19 

^H 

Subject 
F.  B.  D. 

RDown 

146:. 13 

817;. 13 

141:. 16 

73:. 27 

74:  .38 

^H 

R  Up 

124:. 11 

306:. 14 

286:. 19 

74:  .34 

^H 

Sabject  R  Down 

24:. 22 

156:  .19 

193:. 22 

66:  .39 

69 :  .41 

^H 

J.  A.  B. 

R  Dp 

6:. 39 

HI ;  .33 

143:. 31 

169;, 26 

118:  .31 

^H 

Subject 
E.  C.  S. 

R  Down 

31:  .33 

161:  .18 

131:. 20 

D6:.34 

49:  .39 

^^1 

R  Up 

65 :  .16 

223:  .14 

160:. 26 

^H 

Subject 

R  Down 

115:  .24 

157:  .21 

132:  .27 

^H 

J/L. 

RUp 

73:. 27 

173:  .36 

46:. 30 

144 :  .32 

^^H 

Subject 

R  Down 

290:  .17 

1470:  .19 

1969:  .17 

1620 :  .19 

^H 

W.  B. 

R  Up 

244:  .16 

1247:  .2011873:  .30 

1994:  .2] 

^1 

1*     Under  the  conditions  named,  tJie  mean  deviation  variea        ^^^| 

inthe eight  individnalH  from  about -^         toabont--        (x)*         ^^^| 

(X^     That  iR.  th<^  df>vfftt1nnR  in   on*»  diret!tlon  are  on<t-half  the  num-           ^^^H 

bers  giveu  Id  the  Uble.                                                                                          ^^^H 

2.     The  mean  variation  of  individual  trials  from  the  means        ^^^H 

ranges  fmm  ahrtnf  Sn^A  tt\  nlwiiit,  fiOOt,  nf  tlif-  nirans.                                 ^^^| 

3.     It  appears  in  ceneral  from  Table  X  YIII.  that  the  greater        ^^^| 

means  tro  with  the  cre^iter  variations,  i.  e..  the  devif^e  shows         ^^^H 

the  more  accurate  person,  both  by  the  relatively  greater  meau        ^^^H 

inaccuracy    and   by   the  greater  irre£:uiantv   in  successive        ^^^| 

trials.                                                                                                   ^^M 
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4.  Owing  to  the  fact  that  the  maximura  time  required  by 
any  subject  for  the  trials  made  at  one  time  was  never  over 
five  minntes,  and  to  the  fact  that  the  writing  movement  is  so 
thoroughly  habituated^  fatigue  was  practically  excluded. 

5.  W.  B.  made  about  800  trials,  extending  over  a  period 
of  three  weeks,  without  showing  an  observable  improvement 
from  practice. 


School  Tests  on  Peecision. 
Willing  MovemenL 

With  a  few  exceptions^  the  same  pupils  tested  in  the  rate 
experiments   were  tested  for  procisiou. 

Apparatus  :  Strips  of  platinum  foil  were  pasted  smoothly 
on  plate  glass  so  as  to  make  an  angle  of  2J  degrees.  A  small 
steel  needle,  set  in  a  common  wooden  penholder,  served  as 
stylus.  Three  to  four  LeClanche  cells  constituted  the  l^attery. 
A  telegraph  sounder  gave  the  signal  when  the  needle  touched 
the  platinum. 

Course  of  the  Experiments  :  The  child  was  seat^  in  front 
of  the  table  where  the  glass  plate  lay.  The  latter  was  placed 
in  such  a  position  that  the  line  along  which  the  stylus  was  to 
be  drawn  should  make  au  angle  of  45^ — 50'  with  the  frontal 
plane  of  the  subject,  when  the  right  hand  was  used  ;  and  an 
angle  of  130' — Ki6",  when  the  left  hand  was  to  lie  used.  The 
stylus  was  in  each  case  placed  between  the  arms  of  the  instru- 
ment, 30mm,  from  the  0  point,  and  drawn  toward  the  0  point 
until  contact  was  made.  Six  trials  were  made  with  each 
hand,  three  movements  in  each  case  l>eing  made  away  from 
the  body,  and  thi-ee  toward  the  body.  The  jwint  of  contact 
was  recorded.  The  child  learned  what  he  was  expected  to  do 
as  follows  :  (A.)  In  nearly  every  case  he  looked  on  while 
one  or  more  of  his  comrades  went  through  the  tests.  (B.) 
He  receivetl  plain  directions,  e.  g.,  ^'Takethe  pen  ;  hold  it 
so;  ptit  the  point  here  ;  draw  the  pen  so,  without  touching 
either  aide/' etc,  (C.)  He  was  made  to  try  several  times, 
until  it  was  quite  certain  that  he  knew  what  he  was  expected 
to  do.  In  some  cases  with  very  small  and  very  stupid  children, 
it  proved  impossible  to  make  them  understand  what  they  were 
expected  to  do.  Such  cases,  after  long  and  patient  trial,  were 
abandoned.  But  records  were  not  excluded  because  of  being 
unusually  inaccurate,  if  it  could  be  ascertained  from  the 
child's  answers  and  efforts  that  he  knew  what  to  try  to  do. 
The  entire  series  of  pi-ecision  tests  in  the  schools  of  Worcester 
was  taken  with  scrupulous  attention  to  every  detail  by  my 
wife,  Mrs.  Lotta  Lowe  Bryan. 
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Classification  of  Eemlfs. 

The  results  were  classified  according  to  the  age  and  sex  of 
the  subjects,  according  to  the  hand  used,  and  according  to 
the  direction  of  movement.  Each  class  of  resnlts  was 
treated  by  the  method  described,  page  180.  The  Table 
XX.  gives  the  results.  The  numbers  before  the  colons 
give  the  numerical  weights  of  the  resnlts  after  the  colons ; 
the  latter  give  twice  the  distance  in  mm.  within  which  6S% 
of  deviations  fall.  Besnlts  with  a  weight  of  150  or  more  are 
printed  in  heavy  type. 
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T-nishaorfhiness  of  Results. 

1.  Owing  to  the  fact  that  the  arithmetical  mean  of  the  in- 
dividual results  was  not  determined,  it  is  not  possible  to  give 
in  the  ordinary  way  the  mean  individual  variation.  In  order 
to  exhibit,  however,  the  relative  individual  variation,  I  have 
determined  for  each  of  the  88  seta  of  results,  the  smallest 
distance  along  the  scale  within  which  two  thirds  of  the  in- 
dividual results  fall.  In  the  following  table  these  values, 
each  divided  by  2,  are  given  as  approximate  measures  of  the 
individual  distribution.  It  will  be  observed  that  the  individ- 
ual variation  is  greater  for  the  left  hand  than  for  the  right, 
and  tends  to  decrease  with  advancing  age. 

Tabi^  XXI. 

Table  of  valaes  of  smallest  distance  nloug  the  scale  within  which  two 
thirds  of  hits  fall,  in  mm. 

2 


6 

4. 

7 
4.5 

8 
3.5 

9 
3.9 

10 

3.7 

11 
3.6 

12 

4.1 

]3 
2.9 

14 
3.3 

16 

3.2 

16 

B.  R.D. 

2.9 

B.  R.  0. 

4.5 

4. 

3.8 

3.6 

3. 

3.1 

3.2 

8. 

3.2 

2.6 

23 

B.  L.  D. 

5.4 

4.6 

4.3 

4.3 

4.3 

4.4 

3.8 

4.9 

4. 

4. 

4.1 

B.  L.  U. 

5.4 

5.4 

5.3 

6.2 

sa 

4.5 

4.6 

5.2 

6.2 

4. 

8.9 

O.  R,  D. 

8.9 

3.5 

4.5 

4. 

3.8 

3.5 

4.6 

3.5 

3.6 

3.6 

3. 

G.  R.  U. 

4. 

3.9 

3.8 

4.2 

2.7 

3. 

3.» 

3. 

2.7 

3.1 

a.7 

G.  L.  D. 

4.6 

4.8 

3.5 

3.8 

3.9 

4. 

3.9 

3.9 

4. 

6.2 

8.4 

G.  L.  U. 

fi.l 

4.2 

4. 

4.2 

5.5 

6.3 

6. 

4.6 

4.5 

4. 

.1.5 

2.  A  method  of  determining  within  certain  limits  the 
probable  tmstworthines.'?  of  results  is  afforded  by  a  compari- 
son of  results  from  hoys  and  from  girls. 

It  appears  that  the  maximnm  difference  between  a  result 
for  boys  and  the  corresponding  result  for  girls  is  .09  mm. ;  that 
the  mean  difference  between  t)oys  and  girls  for  the  right  hand 
is  .004  mm.,  and  for  the  left  hand  .007  mm.;  and  that  68.3% 
of  the  differences  do  not  differ  from  the  mean,  for  the  right 
hand  more  than  .02  mm.,  and  for  the  left  hand  more  than 
.029  mm. 

This  calculation  is  analogous  to  that  for  determining  the 
mean  variable  error  after  the  constant  error  has  l)een  fonnd. 
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These  nnmbers  then,  .02  mm.  for  the  right  hand  and  .03  mm. 
for  the  left  hand,  are  measures  of  the  probable  mean  variation 
of  the  results  given  in  the  table. 

These  numbers  are  unfortunately  not  so  insignificant  as  may 
at  first  appear.  The  total  reductions  in  the  mean  deviation 
between  (i  and  16  are  for  the  right  hand  alraut  .23  mm.  and 
for  the  left  hand  about  .32  mm.  Titis  wonld  show  the  average 
yearly  redaction  of  the  mean  deviation  to  be  for  the  right 
hand  abont  .023  mm.,  and  for  the  left  hand  about  .032  mm. 
An  examination  of  the  table  of  actual  yearly  reductions  of 
the  mean  deviations  shows  that  the  yearly  plus  or  minus 
change  in  the  mean  deviation  ranges  from  0  to  .098  mm.  for 
the  right  hand,  and  from  0  to  .085  mm.  for  the  left  hand.  It 
appears,  therefore,  that  in  many  cases  the  limit  of  donbt  at- 
taching to  the  results  is  greater  than  the  change  by  growth  in 
one  year,  and  in  some  cases  considerably  more. 

Although  three  times  as  many  experiments  were  made  npon 
an  individual  in  each  set  of  precision  tests  as  in  the  rate 
tests,  and  although  by  the  method  of  treatment  each  single 
trial  by  the  pupil  furnished  information  as  to  the  precision  at 
many  points  in  it.s  course,  so  that  the  numerical  weights  of 
the  precision  resnlts  are  many  times  greater  than  the  numeri- 
cal weightij  of  the  rate  results, — yet  the  former  are  still  insuf- 
ficient to  define  clearly  the  amounts  of  yearly  growth.  This 
result,  which  evidently  comes  from  the  much  greater  varia- 
bility in  the  power  to  make  precise  movements  than  in  the 
power  to  move  at  a  maximum  rate,  is  itself  significant ;  but 
it  limits  greatly  the  possibility  of  deriving  trustworthy  con- 
clusions coneerning  the  development  of  precision  of  move- 
ment. In  the  following,  only  those  conclusions  will  be  given 
which  staml  apparently  clear  of  doubt,  in  connection  with  all 
information  possesseil  by  the  author  for  determining  the 
several  degrees  of  probability. 
Variation  in  (he  Precision  at  Different  Farts  of  (he  Scale, 

It  may  be  observed  in  almost  every  set  of  resnlts  that  the 
mean  precision  increases  as  the  apex  of  the  angle  is  ap- 
proached. This  does  not,  of  course,  mean  that  fewer  touches 
per  hundred  trials  are  made,  but  fewer,  in  proportion  to  the 
space  between  the  arms  of  the  instrument.  It  seems  proba- 
ble that  this  is  due  to  the  more  ]K^rfect  concentration  of  atten- 
tion as  the  task  becomes  more  difficult.  In  all  comparisons 
made  in  the  following  treatment,  as,  for  example,  between  right 
and  left,  or  as  between  one  age  and  another,  the  results  ob- 
tained within  the  same  5  mm.  of  the  scale  are  compared. 
Extreme  Limit  of  Variation, 

The  total  reductions  in  the  mean  deviations  between  ages  6 
and  16  are  as  follows  :     Boys,   right,  down,   .26  mm.;  boys, 
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right,  np,  .24  mm.;  girls,  right,  down,  ,21  mm.;  girls,  right, 
up,  .21mm.;  boys,  left,  down,  ,33  mm.;  boys,  left,  up,  .34 
mm.;  girls,  left,  down,  .33  mm.;  girls,  left,  up,  .28  mm.  In 
each  CAse  the  results  are  given  in  terms  of  2x,  where  x  is  the 
mean  deviation  in  one  direction  from  the  straight  line  which 
bisects  the  angle  a. 

Yearly  Variation, 

To  determine  the  yearly  gain  or  loes  in  precision  as  meas- 
ured by  the  mean  deviations  (Table  XX.,  pp.  186,  187): 
Subtract  each  result  with  a  weight  of  150  or  more  from  the 
result  just  above  it  in  the  table ;  e.  g.,  in  table,  B.  R.  D.,  sub- 
tract each  result  for  age  seven  from  the  result  for  age  six 
which  falls  in  the  same  group  (.38  from  .45,  .41  from  .44,  and 
.39  from  .43).  Take  the  mean  of  these  diiierences.  Proceed 
in  like  manner  with  the  results  for  ages  7  and  8,  8  and  9,  etc. 
This  calculation  was  made  for  all  the  results  in  Table  XX. 
!No  conclusion  is  drawn  from  these  results  which  is  not  justi- 
fied by  the  several  individual  results. 

The  most  obvious  fact  which  appears  is  the  great  gain  made 
between  ages  6  and  8.  This  can  be  shown  by  placing 
side  by  side  the  gain  in  those  years  and  the  total  gain  from  6 
to  16. 


Table  XXU 

Down 

Boys. 
R.          L. 
Up       DowB 

Up 

Down 

G»u. 
R.          L. 
Up      nown 

Reduction  of  Mean  De- 
viation betneeD  &-8. 

Reduction  of  Mean  De- 
viation between  6-16. 

mm. 
.138 

.20 

.096     .098 
,24       ^3 

.006 
.34 

.090 
.21 

.135     .006 
.21       .33 

.115 

28 

Turning  to  the  records  from  12  to  16,  T  am  unable  to  draw 
any  conclusion  as  to  the  effect  of  the  physiological  changes  in 
that  period  upon  the  degree  of  prcci-sion,  except  that  the  ef- 
fect is  too  small  to  appear  clearly  from  the  amount  of  data 
possessed. 

E.  Versus  L. 

In  the  case  of  30fS  individuals  (tioys  and  girls  of  6, 
9,  12^  15  and  16),  each  individual  record  was  examined 
with  reference  to  the  superiority  of  the  right  hand  over 
the  left.     Upward  movements  with  the  right  hand  were  com- 
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pared  with  upward  movements  with  the  left  hand,  and  like- 
wise downward  with  downward.  The  six  right  hand  records 
for  each  individual  were  paired  with  the  six  left  hand  records 
by  taking  the  numbers  in  the  order  in  which  they  stand  in  Uie 
original  records  ;  i.  e.,  the  pairing  was  determined  by  chance. 
The  following  table  shows  the  result  of  this  comparison  : 

Table  XXTIL 


Ace 

vompv- 

Snprrtor 

EqtuL 
0 

R 
tnf trior 

%  + 

No.  of  Permos  ta  wlioa 
a.  wu  Always  BmC. 

«Boy§, 

153 

lis 

3 

30 

78^ 

9 

GirU, 

IBS 

ISO 

4 

34 

n.4 

7 

«Bojg, 

35S 

»5 

6 

37 

83J 

30 

Girlt, 

il6 

168 

9 

39 

77.7 

5 

la  Bojt, 

19i 

l&l 

6 

3i 

SOS 

9 

Gtrlft, 

354 

167 

4 

S3 

81J 

8 

15  Boyg, 

I9i 

136 

15 

43 

70.3 

1 

GIrii, 

1S6 

196 

18 

43 

67.7 

7 

le  Boys, 

156 

101 

8 

47 

64.7 

3 

Gtrl«, 

IM 

72 

6 

34 

70.6 

3 

ToUl, 

1830 

1391 

79 

360 

76. 

73  -  (23  -f  %) 

Persons, 

305 

The  table  shows  (A)  that  only  in  the  case  of  72  individuals 
out  of  305  (23  %  )  does  every  right  hand  trial  exceed  in  pre- 
cision the  left  hand  trial  with  which  it  is  compared.  (B) 
That  in  1,391  out  of  1,830  comparisons  (76*/^  )  the  right  hand 
result  is  superior  to  the  left.  (C)  That  the  per  cent,  of  ad- 
vantage by  the  right  hand  is  less  at  15  and  16  than  at  6,  9,  or 
12  years  of  age. 

A  comparison  of  the  mean  values  given  in  the  right  hand 
tables,  pages  S8-|-,  with  those  from  the  left  hand  tables 
shows  in  78  cases  out  of  83  the  right  hand  superior  to  the 
left. 

The  amount  of  superiority  of  right  over  left  varies  remark- 
ably with  age.     If  the  values  of  (r-1)  be  determined  by  sub- 
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tracting  each  r  valne  in  the  table,  with  a  weight  of  150  or 
more,  from  the  corresponding  1  value,  and  if  the  mean  of  these 
(1-r)  values  be  determined  for  each  age,  it  appears  that  for 
both  directions  of  movement,  for  boys  and  for  girls,  there  is  a 
decrease  in  the  value  of  (1-r)  with  age.  If  the  mean  differ- 
©nee  between  r  and  1  for  each  age  l)e  determined  (including  in 
the  mean  the  results  for  both  directions  of  movement,  and  for 
both  sexes),  we  have: 

Avc7'age  tSuperwriff/  of  A\  ov^^r  L,  in  terms  ofx.  mm. 

Age,         6  7  8  9        10        11        la        13        14        15      16 

Av.  X,   .122,     .12,     .114,    .101,  .097,    .09,     .087,     .06,       .07,     .038.  .025 

Bovs  AND  Girls. 

An  examination  of  results  on  page  188  shows  that  with 
either  hand,  the  lx)y8  are  very  slightly  superior  to  the  girls 
in  precision. 


Mean  superiority  of  boys'  right  hand, 
14  it  «»      I*      left        '* 


.004  mm. 

.007  mm. 


In  47  comparisons  of  right  hand  results  the  boys  are  su- 
perior 24  times ;  girls  13  times  ;  boys  and  girls  erjual  10 
times. 

In  52  comparisonH  of  left  hand  results  boys  are  superior 
27  times  ;  girls  superior  22  times  ;  boys  and  girls  equal  3 
times. 

In  tlie  99  comparisons,  boys  wore  superior  51.5%  ;  girie 
8Ui>erior  35.3%  ;  boys  and  girls  equal  13.2%. 

Precision  Expeeiments. 
Probing  Movement, 

Gowers  (13)  quotes  Blix  as  proposing  to  determine  the 
degree  of  incipient  ataxia  by  requiring  the  patient  to  tap 
several  times  with  a  pencil,  endeavoring  each  time  to  strike 
a  fixed  point  on  the  paper.  The  distances  of  the  points 
actually  struck  from  the  tixed  point  furnish  luattTiul  for 
estimating  the  degree  of  ataxia  when  comx>ared  with  results 
from  normal  individuals. 

The  objection  t^  this  method  on  account  of  the  great  labor 
involved  (Gawerw  T.  5),  may  l>e  reniovinl  by  using  the  follow- 
ing device:  Paste  smoothly  upon  a  slab  of  plat«  glass  a  one 
□  cm.  piece  of  platinum  foil  perforated  l>y  a  circular  hole  1 
mm.  in  radius  and  connected  with  one  pole  of  a  small  l>attery. 
To  the  other  pole  of  the  battery  attach  by  a  fine  flexible  wire 
a  st^el  needle,  set  in  a  wooden  pen-holder.  Required  to  hold 
the  point  of  tJae  needle  at  a  fixed  distance  perpeudicularly 
above  the  centre  of  the  hole,  and  at  command  to  tap  the  glass 
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within  the  hole.  A  telegraph  sounder  gives  the  6ig:nal  if 
contact  is  made.  If  the  hole  in  the  platinum  be  of  such  a 
size  that  a  considerable  per  cent,  of  trials  falls  within,  and  an- 
other considerable  per  cent,  falls  without  it,  then  the  number 
of  hits  within,  divided  by  the  whole  nnmber  of  trials  is  the 
empirical  probability  of  hitting  within  that  area.  The  radius 
X  of  the  hole  being  known,  the  value  of  A  can  be  determined 
from  the  Probability  Integral.  If  desired,  an  x  can  be  deter- 
mined corresponding  to  a  probability  .683,  that  is.  one  can 
determine  from  the  ascertainetl  prol>ability,  and  the  known 
value  of  X,  the  x  which  must  be  used  in  order  that  6S.3%  of 
the  trials  shall  be  successful. 

If  an  electric  counter  were  used  (such  as  that  of  Ewald  or  the 
apparatus  of  Dr.  E.  C.  Sanford,  already  mentioned),  and  if  one 
hundred  trials  were  made,  the  readingon  theclockface  would  be 
the  empirical  prot)ability  (p)  in  per  cent,  of  failing  to  hit  with- 
in the  hole  :  (100-p)  would  then  e<jnal  the  probability  of  suc- 
ceeding. If  the  size  of  the  hole  were  kept  constant,  the  values 

of  f  in  the  Table  of  the  Probability  Integral  -;=  p— »'      dt 

would  always  be  equal  to  k  //,  the  value  of  A'  varying  with 
the  unit  in  which  the  radius  of  the  hole  is  expressed.  It  would 
be  very  easy  to  have  the  Probability  Integral  Table  printed 
npon  a  convenient  cardboard  for  immediate  reference  in  the 
clinic ;  so  that  if  the  average  value  and  variation  of  h  in 
normal  cases  were  determined,  it  would  be  a  matter  of  a  few 
moments  to  obtain  this  test  of  incipient  ataxia. 

As  a  clinical  test,  however,  this  method  is  open  to  one 
serious  danger.  Probably  for  the  reason  that  the  movement  is 
an  unusnal  one,  the  subject  makes  very  awkward  movements 
at  first ;  and  owing  to  the  fact  that  the  movement  is  not 
difficult  to  learu,  he  makes  very  rapid  improvement.  This  is 
shown  in  the  following  record  made  by  myself.  Each  number 
in  the  table  represents  the  number  of  failures  to  bit  within 
the  bole,  ten  trials  being  made  in  each  case.  In  one  set  of 
trials  the  wrist  move<l  and  the  other  joints  were  kept  still  ; 
in  a  second  set  of  trials  the  elbow  alone  was  moved  ;  and  in 
a  thinl  set  the  shoulder  alone  was  moved.  The  conditions 
were  kept  as  nearly  jwssible  the  same  in  successive  trials. 
It  is  evident  in  each  case  that  the  comparatively  small  amount 
of  practice  has  greatly  reduced  the  number  of  failures. 
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Table  XXIV. 

Table  ihowlng  Dumber  of  failures  la  ten  trUls;  60  seta  of  ten  trials 
■ach.    DUtano*  moved  1  cm.    Trial  every  3  aecondft. 


RiOHT. 

Left. 

Nou  truta. 

Hltfr^hfrr 

Wrta. 

Sbouhter. 

KIbow. 

WiM. 

W 

«0 

•0 

m 

m 

«• 

«» 

m 

T 

m 

•    X 

60 

^ 

s 

•W 

SO 

36 

1 

40 

33 

37 

School  Tests  on  Prkcisiox. 

f*txibir*f/  MoVi'tfittif. 

With  few  exc^^plioiiH  the  childi-ea  tee^ted  by  the  foregoing 
iDvlhuUn  were  t^ted  alHO  for  pr«H:i8ion  in  the  movement  jaj$t 
dmcribcd.  Five  triaJn  w«;re  made  with  the  right  band  and 
five  wiih  the  left.  A  tkoaitl  was  held  iu  position  6  mm.  above 
tht*  appatatus  ;  the  pen-bolder  wa6  each  time  lifted  until  its 
upper  end  touched  this  board.  It  cannot  be  guaranteed  tha£ 
the  pen  will  uJwa>&  be  held  iu  a  ]»erfeel  perpendicuiar,  aud 
accordingly  tlie  minimum  distance  to  be  moved,  6  mm.,  was 
SOnietimeB  slightly  increased.  If  we  assume  what  is  quite 
ceit«iQ.  that  in  no  cai>e  the  i>en  wafi  permitted  to  slant  so 
much  as  thirty  degrees^  the  maximum  distance  moved  was 
adwayH  le»H  than  8  mm. 

The  forearm  wa.s  allowed  to  rest  upon  the  table.  The  pen 
«a8  direeted  mainly  by  the  movement  of  the  wri^t,  iu  a 
slight  sometimes  by  movement  of  the  elbow.     Con- 

crete (.1:  by  word  and  example^  a^  in  the  writing  move* 
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meot  test,  were  gineiL  Ko  record  ma  taken  noless  aad  ontil 
the  child  gave  satisfactory  erideoce  that  the  task  required 
was  understood.  The  results  were  classified  according  to 
the  age  and  sex  of  the  papil  and  according  co  the  hand  i^ed. 
In  the  foregoing  pages  ( 192- 193  )  the  method  of  treating  Huoh 
resales  has  been  shown.  It  is  only  necessary  here  to  say 
that  in  the  manner  described  the  proliability  of  tapptni^ 
within  the  hole  without  tonching  the  platinum  was  determined 
for  each  set  into  which  the  results  were  classified.  From  this 
probabilitj  and  the  known  value  of  x,  the  radins  of  the  hole, 
were  detennined  the  values  of  h  in  each  case,  and  the  radii 
of  cireles  within  which  in  the  several  cases  two  thirds  of  the 
results  would  probably  fall.  Table  XXV.  gives  these 
results  and  Chart  V.  shows  graphically  the  same  fiKts. 

Table  XXV. 

Table  showing  In  mm.  the  r&dU  of  circl«»  within  which  BS.^'X,  cases 

woqid  fall. 


AGE.         1     ^          7          S 

1 

1 

9 

10 

11 

U 

13 

U 

13 

Its 

Right 
Boys, 

Left 

i.xo    .971,   s: 

3.00;  l^  1.M 

1,06 

.67 

1.01 

.90 
1.0a 

.53 

,8« 

.87 

.60 
M 

JSS 

.74 

.43 
.79 

.44 

.91 

KIght 
GirU, 

Left 

.91    14)1     M 

\M   IM  l.U 

1         I 

i.a: 

1.06 

M 

.83 

.97 

.49 
.89 

Extreme  Limits  of  Variatioxs. 

The  amounts  of  decrease  in  the  meaa  deviations  between 
agea  6  and  16  are  shown  by  the  fon*goinK  table  to  be  :  for 
boy9^  right  .6S  mm.;  boys'  left  1.30  mm.;  girls'  right  .61  mm.; 
girls'  left  1.10  mm. 

These  numbers  are  all  larger  than  those  ia  the  correspond- 
ing table  for  the  writing  movement.  T'^ge  That  is,  the 
nean  deviations  are  very  mach  largtr  and  the  decrease  in 
the  abeolate  size  of  the  mean  deviatioa  between  ages  6  and 
16  is  very  mnch  greater.  The  relatively  ^reat  gain  between 
ages  6  and  8  does  not  appear  here  so  decisively  as  in  the  writ- 
ing movement. 

As  in  the  writing  movement,  the  left  hand  reduces  the 
mean  deviation  mach  more  than  does  the  right  hand. 

Except  at  the  age  of  sir,  where  boys  are  inferior  to  girls, 
no  decisive  difference  appears  between  the  sexes. 
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Be8Ubi£  of  Results  from  Pheoision  Exferiuents. 

1.  In  normal  individaalS}  the  precision  of  voluntary 
movement  is  subject  to  much  greater  variation  than  is  the 
maximum  rate  of  movement.  This  test  will  probably  dis- 
tinguish pathological  from  normal  deviations  surely,  only  when 
the  ataxia  exists  in  a  considerable  degree,  or  when  many  tests 
are  made.     (P.  189.) 

2.  The  absolute  size  of  deviations  from  the  movement 
attempted  decreases  much  more  rapidly  in  the  two. or  three 
years  following  the  age  of  six  than  later.  This  is  particularly 
true  in  the  case  of  the  right  hand.     (P.  190.) 

3.  In  right-handed  persons^  the  right  hand  is  superior  to 
the  left  in  precision,  in  about  80%  of  individual  cases. 
Between  ages  6  and  16,  the  deviations  of  left  hand  movements 
decrease  by  n  greater  absolute  amount  than  do  those  of  right 
hand  movements.  This  is  true  for  tx>y8  and  for  girls,  in  both 
directions  of  the  familiar  writing  movement,  and  in  the  un- 
familiar probing  movement.     (P.  191.) 

4.  The  errors  are,  of  course,  greater  with  the  unfamiliar 
probing  movement  under  the  conditions  described  than  with 
the  familiar  writing  movement.  The  decrease  of  the  absolute 
size  of  the  mean  deviations  is  also  greater.     (P.  195.) 

5.  There  is  little  mean  difference  in  precision  between 
boys  and  girls.  These  results  indicate  a  slight  superiority  in 
favor  of  boys.     (P.  192.) 

Stkenoth  and  Endukance. 

Out  of  a  large  number  of  strength  an<l  endurance  tests,  only 
those  will  bo  n>ported  at  ]tresent  which  bear  upon  the  ques- 
tion of  bilateral  develnpmeut.(^^) 

Apparatus  :  The  literature  of  dynamometry  shows  general 
dissatisfai'tion  with  the  apparatus  and  methods  which  have 
been  employed.* 

It  has  Iteen  shown  that  varying  mechanicjil  factors,  iu  the 
instrument,  in  the  roodf  of  gripping,  or  in  the  size  and  shape 
of  the  hand,  cooperate  with  the  quantity  of  force  exerted  to 
determine  the  record  and  therefore  render  the  record  doubt- 
ful The  following  comparisons  are  nuide  with  the  assump- 
tion that  in  the  long  run  neither  hand  of  the  same  individual 
would  likely  have  any  mechanical  advantage  over  the  other. 
A  form  of  apparatus  was  devised  essentially  similar  to  that 
propose*!  by  Hamilton(^'^),  (that  is,  a  mercury  dynamometer, 
the  mercury  balanced  by  water,  pressure  l)eing  applied  to  a 
rubber  bulb  and  transmitted  by  water  to  the  mercury).    Two 

^For  R  purrlnt  Blbllof  mphy  of  DynamometrT  see  Reference  HaDdbook 
of  Medli-al  StleuL*ei,  U.  &44.    Cf.  tdao  Vlerordt("). 
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and  pteeed  in  the 
aboat  40  cm.  apart  so  thai  preaanre  eonld  be  applied 
to  both  bolba  at  once,  or  to  either  at  pleasure.  In  the  fol- 
lowing experincBta,  ample  time  vas  given  to  rest  between 
trials,  except  that  vhan  Uie  two  bands  were  nsed  soocessirely, 
the  SQoeesalon  was  immediate.  The  order  in  whicfa  the  handa 
were  Ohed  was  alternated  in  snooessive  teets.  The  following 
table  gives  the  number  of  tunes  the  preferred  hand  was 
superior  in stivBgth  in  the  eaaesol seven  (University)  adall^  : 


Table  xxvl 


SabjecU          J  x  8 

1 

T.UB 

1 
G.anJ  w.a 

F  B.D 

J.U 

s.a8 

Total 

No.  of  TrUlft         13 

1 

!  IS 

1 

15     '    39 

1 

18 

6 

13 

IM 

|i 

ft*  c 

a 

'  JS 

scpftntclj 

HftDdS    OMd 

together 

5(6) 
«<7) 

7(»)     0(3)    KiW) 
•(»)   U(I3)18{») 

5(9) 

•(7) 

46 

Tocal 

10 

13        11         35 

U 

8 

11 

100 

The  numbers  in  jiarentheses  show  the  number  of  trials. 

Number  of  cases,  preferred  hand  8tronger=100=S0.6%. 
"        '«      "  **  *'    notas8tTong=lS=U.6^. 

"        "      "      hands  eqnal=€— 5.^. 

It  is  Bbown  that  the  preferred  hand  exerts  more  strength 
than  the  other  hand,  whether  the  hands  are  used  separately 
or  together  in  about  80^  of  the  cases.  This  is  almost 
precisely  the  prohahility  obtaine<l  from  the  school  testSf  that 
a  right  side  joint  will  be  faster  in  a  piven  case  than  the  cor- 
responding left  side  joint.  In  this  connection  the  claim  of 
F^re('*),  that  strength  and  rate  vary  together,  and  the  sng- 
geation  that  rate  depends  in  part  upon  the  intensity  of  inner 
vation,  will  be  recalled.  Compare  (p.  191)  the  probability  of 
(B  >  L)  in  precision.     Cf.  Binet(»*). 

The  same  experiment*  tabulated  above  were  used  also 
to  determine  whether  more  strength  can  be  exerted  by  a  hand 
working  alone,  or  by  the  same  hand  when  the  other  hand  is 
working  also.  The  results  show  that  5  of  the  6  adult  subjects 
were  able  to  exert  more  strength  with  the  hand  working  aloue 
in  most,  but  not  in  all  cases. 

In  60%  of  (112)  cases,  the  hand  working  alone  was  stronger 
than  when  the  other  hand  was  working  also. 
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^^H            In   27.5%  of  caaea,  the  band  working  alone  was  not  so           ^M 
^^H         Btrong  as  when  the  other  hand  was  working  also.                                 ^M 
^^H             In  12.5%  of  ea^es,  the  rosalt  was  the  same.                                      ^M 
^^H             Table  XXVII.   shows  the  namber  of  trials  made  by  each            H 
^^H         subject,    the  mean  height  in  cm.,  to  which  the  column  of            ^M 
^^H         mercury  could  be  raised  by  each  hand  working  alone,  and  by      ^^^| 
^^H         each  hand  working  at  the  same  time  with  the  other.                      ^^^H 

^^^^                                     Table                                                      ^^M 
^^^^F                                          Maximal                                                       ^^^| 

Hands  S«p<arate]y 

Haade  Together             H 

KSghc 

Left 

RiKbc 

Left                H 

Xo.  of  Trials 

CD. 

cm. 

cm. 

108 

74 

76 
109 

99 

&4.3 

^^ 

^H                    B.  D. 

(«) 

(8) 

^^> 

W 

(ao) 

(8) 

115 

79 

80 
113 

9e.6 

UA 

112 

75 

ee 

109 
96.6 
78 

95.6                 ^1 

1 

^^H                                 Note  on  Endurance  Tesi^.                                    ^M 

^^^             A  few  tests  were  made  to  det'ermine  the  namber  of  seconds           H 
^^H         an  amount  of  force  etjual  to  about  two  thirds  of  the  maximnm           ^M 
^^H         force  could  be  es.ei'ted.      It  came  out   very  clearly  that  the           ^M 
^^H         right  hand  has  greater  endurance  than  the  left ;  that  the  en-      ^^^| 
^^H         durauce  of  euch  baud  is  greater  when  working  alone  than     ^^^| 
^^H          when  workiug  at  the  same  time  with  the  other  ;  and  that  the     ^^^| 
^^H         endurance  of  each  hand  is  lessened  if  the  other  hand  has  been          ^H 
^^H          wearied  by  an  endurance  test.     These  resulti*,  however,  were           " 
^^1         obtAined  only  upon  a  single  subject,  and  require  verification. 

^H                                       Tajbjle  xxvm. 

^^H          Subject  W.  B.       Table  Showing  Results  ok  Enulrange  Tests. 

Umods  Working 

Separately 

Both  Haods 

No.  of  IViaU 

Right  Hand  J 

Lett  Hand 

Right 

Left 

^^M              FirBt  Set 
^^m          Second  Set 

8 
10 

36'' 

36.1" 

30" 
30.3" 

96" 

26" 

■  ^ 
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I.T.  eDdiuance  of  right  band  irhen  left  was  wearied      32.6" 
«*  *»  ^*      **        ••         ••       •*      *•    unwearied  33.7" 

"  "         "    left      "        **    ri0it  **    weaned       28.4" 

"  "  **      "        <«         «<        **     **    QQwearied  31.2^ 

Avera^  superiority  of  right  over  left  when  right  hand  came 
before  left:     10." 

Average  snperiority  of  right  over  left  when  right  hand  came 
after  left:     1.2" 

Theoretical. 

In  the  foregoing  pages  I  have  given  the  immediate  results 
of  the  experiments  made,  without  theoretical  comment  or  in- 
ference. Following  are  suggestions  of  probable  conclusions 
from  the  facts: 

I. 

The  maximum  rate  of  voluntary  rhythmically  repeated 
movement  is  proK»ably  a  critical  test  of  voluntary  control. 

(a)  While  it  does  not  appear  that  the  rate  of  rhythmical 
*'  resulting  movements  "  is  identical  with  the  rate  of  innerva- 
tion, it  can  scarcely  be  doubted  that  the  rate  and  intensity  of 
innervation  afiect  the  rate  of  resulting  movements.  Von 
Kries  says : 

**I>as  wir  in  dem  Bhytbmos  der  Muskel  Anschwellungen 
wirklich  den  Rhythmus  der  Inervationerbalten,das  wird,  wie 
ich  glaube,  kaum  bezweifelt  werden."  This  has  been  as- 
sumed by  most  studies  of  the  rate  of  innervation.  (24,  p.  9. 
See  also  25,  p.  10.) 

If  this  be  true  the  decrease  in  the  rate  of  the  muscle  rhythm 
(Griffiths,  seep.  138)  with  fatigue  is  in  all  likelihood  cause  or 
part  of  the  cause  of  the  simultaneous  decrease  in  the  rate  of 
the  ''resulting  movements." 

(b)  The  maximum  rate  of  rhythmically  repeated  voluntary 
movement  is  probably  a  test  of  the  power  of  voluntary  arrest 
and  reversal. 

It  was  shown  from  experiments  by  Von  Kries  (p.  13S),  and 
confirmed  (p.  150),  that  variations  in  the  amplitude  of  move- 
ment within  wide  limits  do  not  affect  the  rate.  This  para- 
doxical result, — which  I  have  found  to  hold  also  for  eye 
movements  within  the  angle  of  usual  movement, — is  due  to 
one  or  both  of  the  following  causes.  For  small  distance's, 
and  especially  for  distances  less  than  those  usually  passed 
over,  the  times  of  arrest,  reversal,  and  of  passing  throu;;h  the 
space  nearest  the  x>oints  of  reversal,  may  be  slightly  increased. 
In  all  cases  the  sum  of  these  times  must  be  so  great  in  pro- 
portion to  the  time  occupied  in  passing  through  the  middle 
space   that  a  slight  increase  of  the  latter  is  inappreciable. 


BRTAN : 

That  ia  to  say,  the  rate  of  tapping  is  almost  identical  with 
thet  i-»t«  of  voluutttry  arrrsl  anil  reversal. 

(c)  The  maximum  rate  of  movement  probably  furnishes  a 
teat  of  the  general  i*ouditiou  of  the  ivntral  nervous  system. 

In  this  coiineelion»  Dre8slar's(  •  * )  demonstration  that 
mental  exeitement  luereaaes  the  rate,  and  that  each  day  the 
rate  prot^ably  varies  with  the  tone  of  the  centra  nervous  sys- 
tem, IM  eMpeeially  si^niifieaat. 

(d)  The  maximum  ntfit  ol  Movement  protwibly  furnishes  a 
teat  of  the  condition  of  the  nerve  centers  by  which  themuseles 
iuvolved  iu  the  movement  are  eoutroUed. 

If  the  eoadusiou  of  Moi^^(-^)v  MjiGPon('')  *>^^  Lombard 
(»")  be  corivft,  that  the  woiking  of  »  joint  prodaees  central 
tut!.  ••  tb:it  th*^  cases  ia  which  working  a  joint 

wa.^  werinj;  of  irs  I'rtte  are  to  be  explained  in 

pM't,  ai  le;i»t,  as  due  to  tbc  t^tfei't  of  central  fatij^e.  The 
met  that  the  rate  of  a  joint  is  low^^red  by  local  fati^n>«  while 
the  rate  of  other  joints  remaius  un^ected.  iudicateti  no  Simp 
phynioloKical  diflorcntiatioa  in  the  central  nervoos  system 
than  the  (ai't  that  wt^  ace  able  voluntarily  to  move  one  joint 
while  ihv  adjiueut  joint-s  r^-Tiiaiii  s^tiU.  It  wooM strooi^y  con- 
tirui  thin  view  if  it  should  dpi^ar  that*  fbti^m*  thiwi^h  one 
joint  alfecc»  the  rate  of  the  eorree^poudinc  joint  on  the  other 
side. 

II. 

The  History  of  the  period  from  12  to  16  in  jjjirls  (tjee  pa^:ea 
101  and  171)  and  from  13  to  l*i  in  boyis«  exhibitini;  in  torn 
iwcelcrution,  ilcclitic  ;iiul  recovery  of  mt<;  ability,  presents 
what  is.  at  any  late,  a  NU^^etitive  analo^v  to  the  course  of 
oi^iuary  over-teunion,  fatigue  and  recovery  of  the  nerve  cen- 
turM.  It  would  Hcem  something  more  tlian  a  rea£M>nuble  surmise 
that  the  f^cueral  a<:cclei-atiou  of  the  rate  in  girl»  from  V2  to  t3^ 
and  in  boyis  from  13  tA>  14,  is  an  expre^nion  of  high  tionmon  in 
the  nerve  ci'uters  in  many  individuals  at  those  ages ;  that  th*t 
de<.*lino  following:  is  an  exprtssiou  of  nervous  fatigue  con»e- 
((ucut  u]fon  the  functional  chauge±>  at  those  i^nods^;  and  that 
the  rc-iu'cclcnition  is  a  sign  of  recovery  from  that  fatigue.  lb 
in  signiticaut  thut  (page  174)  the  anbecudenL  ucct^lei-ation  and 
the  decline  are  more  extreme  in  girls  than  in  boys>  juid  that 
the  girls  ix'cover  more  slowly.  Tt  .seems  not  unlikely  that 
these  facts  may  prove  of  hygienic  significance/ 

'  Note  the  result  of  Buwdltcb  (S,  10  uud  ia,  Rtfports  Stute  Board  of 
Hniilth  of  MaitA.)^  of  Peekham  ((1th  Report  state  Ikwird  of  HoalLh  at 
\Viw;onhlu),  mul  of  otht'r«i  rvpoiU'd  by  thtfu  ^howiui^  ttuit  boys  exow-d 
ghlt  In  weight  litiil  hWght  at  all  -iges  fn>ui  •*>  to  18,  except  fromubuut  V^ 
to  14^,  Dr.  O+rald  M.  Wedt  telU  me  thai  the  measure uieu is*  t>f  VVrin,****- 
t«r  nchool  ohltdrvii  by  Dr.  Fniuz  Bo&s  and  hiium;lf  ^huM  ih«  s«.m«»  r«»uit. 
See  tlM)  Prof.  Uowdilch'ii  AXp]&Qacioo  by  the  theory  uf  :uitiigouUm  b^ 
tweea  growth  and  reproduction.    (Op.  ell.  8^  3830 
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deviatioD  x  to  —  tlum  to  reduce  the  latter  to 
i 
It  vould  be  a  rash  coDcloaioD  that  there  is  a  gain  in 
by  the  right  haad  bciwesn  6  and  8  eqaal  to  its  gain 
8  and  16»  becaaae  the  redactioa  in  the  absolute  siae 
of  the  mean  deriatJon  in  the  first  period  is  aboat  eqaal  to  that 
in  the  secood.    The  fact  tliat  between  the  aces  6  and  16  tin 
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reihiction  in  the  ahRolnte  size  of  the  mean  deviation,  in  the 
case  of  the  unfamiliar  probing  movement,  is  about  six  times 
as  (jreat  as  that  madt^  in  the  fjise  of  a  movement  constantly 
practiced,  can  certainly  not  mean  that  there  is  actually  a 
greater  gain  where  there  is  infinitely  less  use. 

The  fact  that  decrease  in  the  size  of  the  mean  deviations 
from  the  movement  intended  is  grreat-er  with  the  left  hand 
than  with  the  right,  with  the  right  when  it  is  little  devel- 
optnl,  iu  the  less  practiced  movement,  and  that  as  the  devia- 
tions Ijecome  less,  their  reduction  becomes  slower, — must 
rather  be  held  to  indicate  that  great  ab.sohit^  reductions  are 
characteristic  of  relatively  low  development ;  and  that  slow 
and  steady  reductions  are  characteristic  of  comparative  es- 
cape from  physiological  ataxia.  It  is,  nevertheless,  certain  that 
the  right  hand  does  not  outgrow  the  left :  and  the  fact  that,  at 
15  and  16  years  of  age,  the  probability  of  (R  >  L)  is  less  than 
at  12,  9  or  6  years  of  age,  seems  to  indicate  that  the  left  has 
actually  gained  upon  the  right.  At  all  events  the  fact  that  the 
left  hand  should  make  such  relative  improvement  both  in 
ability  to  carry  out  an  unpracticed  (probing)  movement,  and 
in  ability  to  carry  out  a  movement  in  which  the  right  band 
has  had  all  the  pi-actice,  tends  to  confirm  the  probability 
of  bilateral  effects  of  practice.  It  is,  of  course,  not  to  be  for- 
gotten that  the  practice  in  this  case  is  largely  mental.  (See 
8tumpf(»»),  Cattell  &  Fullerton(»^),  Camerer(«»),    Fechner 

(c)  The  amount  of  force  which  can  be  exerted  through 
one  hand  and  the  time  during  which  it  can  be  exerted  depend 
upon  whether  at  the  same  time  or  just  preceding,  force  has 
been  exerted  through  the  other  hand. 

(d)  The  maximum  rate  of  a  joint  is  possibly  affected  by 
the  exertion  of  the  corresponding  joint  on  the  other  side  in 
the  time  just  preceding, 

4.  Corresponding  joints  have  generally  the  same  periods 
of  acceleration  and  retardation  of  growth.  But  there  is  near- 
ly always  a  considerable  bilateral  asymmetry  of  develop- 
ment ;  and  the  asymmetry  is  generally  the  greater  as  the 
growth  is  more  rapid.  The  fact  that  the  boys'  right  arm 
grows  faster  in  rate  ability  than  that  of  girls,  and  grows  more 
asymmetrically  as  compared  with  the  left,  that  the  bands 
outgrow  the  arms  and  show  more  bilateral  asymmetry,  and 
that  periods  of  rapid  growth  are  generally  periods  of  increas- 
ing bilateral  asymmetry,  show  that  bilateral  asynunetry  is 
not  to  be  regarded  as  abnormal,  but  rather  as  in  some  degree 
an  attendant  and  sign  of  growth. 
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no. 
1. 
2. 

3. 

4. 

6. 

6. 


8. 

9. 

10. 

11. 

12. 

13. 
14. 

15. 
16. 
17. 

18. 
19. 
20. 
31. 

22. 


24. 
25. 
20. 
27. 

28. 

29. 

30. 
31. 
32. 
33 
84 

36 
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Explanation  of  I^atk  Chart  I, 

1.  Ah8claBn=time.     Years  noted  at  bottom  of  chart. 

2.  Ordlaatc=rttte.     Seconds  indicated  on  margin. 

The  base  tlno  Is  assumed  to  represent  4  taps  per  second. 
AH  points  are  then  fixed  with  reference  to  that  line. 

3.  The  »4<olid  lines  connect  the  mean-rate  points  of  t^uccessive  years. 

4.  The  ItiMde  dotted   lines   represent  the  limits  of  mean  variation  of 

the  means. 

5.  The  outside  dotted  lines  represent   the  limits  of  mean  Individual 

variation. 

6.  Boys^  charts  on  the  left  of  the  middle  line;  girls*  on  the  right. 


K-L— 1  indicated 


Explanation  op  (R-L)  Chart  U. 

1.  Abscis8a=tlme.    Years  noted  at  bottom. 

2.  Ordinate^values  Of  (R-K).    Baseline:  (R-L)^o. 

on  margin. 

=  Finger. 

=-  Wrist. 

«_,»-,M^-,v*^».f^4^  =  Shoulder. 
Boys  to  the  left ;  girls  to  the  right  of  middle  Une. 

Explanation  of  Bilatkhal  Astmmetry  Chart  IJI. 

Absici^sa^time.     Years  noted  at  bottom  of  chart. 

Ordinate— values  of  I '//J-|-//^=fanction  of  mean  individual  variations 
of  R  and  of  L^  and  of  //B=mean  variution  of  individual  (r-l) 
values  from  this  mean.  Value  of  ordinate^l  tap  per  sec.  Indi- 
cated on  margin.  

=  Line  connection  values  of  i//'2+/'J. 

=    "  **  *•        **      ^g. 

Base  Une  =    ^*    whose  ordinate  is  zero. 

Boys  to  the  left;  girls  to  the  right  of  middle  line. 

Explanation  of  Precision:  Phowng  Movement  Chart  IV. 

1.  Abiclssa=time.     Years  noted  at  bottom  of  chart. 

2.  Ordlnate=values   of   the  radii   of  circles  within  which  68.3%  trials 

would  fall.    Values  of  ordinates,  1  mm.  and  2  mm.  indicated  on 

margin. 
The  npper  lines  represent  the  records  for  the  left  hand. 

The  lower  lines         *'  "        '    right  ^land. 

Boys  to  the  left;  girls  to  the  right  of  middle  line. 
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MOBK  the  Oieeke  different  rftoeeof  dogs  vere  need  tordiflenBt 


Pbr  herest  CMtnriane  end  fcm-doa  V6v<e  oeed; 
Indiea  houade,  end  for  the  wfldboer^  ladUo, 
CVeteii,  Loorien  end  T^wwriee  ho«Bdfl.  Chief  ■ttienUnm  ie  givea  to 
the  ootbviiis  of  haree.    The  doge  were  not  expected  to  eet<^  the 


hsre.  b«t  to  drive  it  into  nete  which  were  set  at  rertetn  plenee 
The  beet  don  are  those  with  a  Bght  bead  and  bhmt  ninssle,  veomi- 
blaek  "rf^rfng  ^ca,  broad  forehead,  long,  flexible,  round  neck, 
cheat,  atraignt  elbovB.  They  must  oe  strong,  weU-pro- 
portJOBed,  swift  of  foot,  and  above  all  they  must  be  xeen-aceni- 
ed.  l>aiidac  weet  be^n  witti  yoong  dogs.  They  shoold  be  kept 
in  Kood  heuh  by  nourishing  food  and  plenty  of  exendee.  The 
Mmeelf  ehoold  feed  them,  that  they  may  beoome  attached  to 
Whea  a  pack  Is  taken  oat  to  hunt,  the  older  doga  are  loosed 
fliet  and  then  tne  yoonger  are  permitted  to  follow  the  scent  with 
the  others.  They  most  osnally  be  fed  near  the  nets,  that  they  may 
not  wander  too  far  from  them,  and  thev  mnst  be  tao^it  todrive  the 
iiare  in  that  direction.  If  the  eoent  oe  lost  they  mnst  drcolste 
nntil  they  find  it  again.  As  a  reward  the  yoong  dogs  mav  be 
alkiwed  to  worry  the  hare.  They  are  not  to  contract  the  habit  of 
Hollowing  foxes  or  any  other  animal  than  the  hare.  They  shoold  be 
taken  ont  to  hunt  every  two  or  three  days,  that  tlie3'  may  become 
•eenstomed  to  the  chase. 

Arrian^a  Kynmtiku*  adds  very  little  to  what  had  been  already 
by  Xenopnon    beyond    recommending  a  few    new  races  of 


Cf  Bngliahe  tPogffm;  a  mHoH  freolaae  written  in  Latine  6y  Joha!vxss 
Caits,  and  newly  done  wUo  BmgHtke  by  Abraham  Plbmikoi  London, 
1679,  pp.  44. 

A  carious  book,  in  which  the  author,  John  Kay  or  Caioa,  gives  his 
friend.  Conrad  Oesner,  a  description  of  the  principal  races  of 
Englian  doga.  It  is  interesting  to  notice  that  nearly  all  the  chief 
of  the  present  time  are  mentioned  by  him. 
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PrakHache  Abhandlung  von  dern  Leithujtdj  Carl  von  Hbppb. 
Angsburg,  1751,  pp.  499. 

No  doubt  at  the  time  a  valuable  manual  for  huntsmen  on  the  uae 
of  the  led-hound.  The  hound  was  kept  always  in  the  leasb  and 
was  used  in  tracking  wild  animals  to  their  haunts.  When  once  the 
game  had  been  found  a  hunt  was  organized  in  the  regular  manner. 
The  chief  requisite  for  a  led-hound  is  a  keen  scent.  Training  begins 
when  the  dog  is  but  a  few  weeks  old,  and  from  that  time  he  is  in 
every  way  possible  accustomed  to  the  scent  of  the  game  he  is  in- 
tended to  track.  If  it  be  deer,  pieces  of  deer's  tleeh  or  skin  are 
given  him  to  smell  and  tear.  When  a  little  older  he  should  be 
token  in  the  early  morning  to  a  place  where  the  deer  have  lain 
during  the  night  and  encouraged  to  smell  about  and  follow  the 
scent  a8  far  as  possible.  Again,  in  a  meadow  a  piece  of  warm  bread 
or  deer^s  lleHh  is  trailed  along  the  ground  and  the  dog  induced  to 
follow  the  scent  and  allowed  to  eat  what  he  finds.  If  he  tries  to 
find  the  scent  in  the  wind  his  nose  must  be  pressed  down  to  the 
earth  until  he  learns  to  sniff  about  on  the  ground.  If  he  fails  to 
follow  the  scent  he  is  beaten,  but  if  he  does  well  he  is  caressed  and 
rewarded.  A  tendency  to  chase  birds  or  rabbits  must  at  onoe  be 
checked.  Ue  must  be  taught  to  love  his  master  and  always  to  obey 
his  commands,  lie  must  be  graduallv  accuHtomed  to  follow  a  weak 
scent  by  being  kept  at  work  until  a  late  hour  every  day,  when  the 
sun  ha«  partially  removed  the  scent.  Hestraining  with  the  leash 
counteracts  too  great  eagerness  and  prevents  the  dog  from  running 
over  the  scent,  while  words  of  encouragement  and  rewards  tend  to 
increase  his  ardor. 

AMfiihrliche  Geschichte  der  Hunde,  Anon.     Leipzig,  1781,  pp.  374. 

The  author,  who  styles  himself  Kynophilus  Actacon,  begins  his 
work  with  a  chapter  on  the  psychology  of  the  dog.  Dogs,  as  well 
as  men,  are  either  of  choleric,  melancholic,  sanguine  or  mixed 
temperament.  The  chief  faculties  of  the  dog's  moral  nature  are 
gemufl,  instinct  and  memory.  fJeniua  is  the  power  of  quickly  learn- 
ing and  comprehending  anything.  Dogs  also  possess  the  power  of 
forming  ideas,  and  exhibit  attention  and  curiosity.  The  will  is 
determined  by  innate  tendencies  or  impulses,  or  in  other  words,  by 
instinct,  and  forms  the  most  important  part  of  the  dog's  moraZ 
nature.  Among  the  various  impulses  are  desire  for  food,  procrea- 
tive  impulses,  impulse  towards  self-preservation,  desire  for  amuse- 
ment, exercise,  fresh  air,  and  for  societj'.  By  means  of  these 
impulses  the  dog  is  impelled  to  eat,  to  mate,  to  hunt  and  flght  and 
flee  danger,  to  play  and  run  and  to  associate  with  his  kind  and  with 
men.  It  is  by  taking  advantage  of  these  impulses  that  man  is  able 
to  train  the  dog  in  so  many  different  ways.  Dogs  are  trained  by 
means  of  a  juoicious  use  of  rewards  and  puniuhmeuts,  by  the  as- 
Bociation  of  pleasant  feelings  with  certain  actions  and  painful  feel- 
ings with  othere.  Tbe  dog's  own  impulse  towards  self-preser^'ation 
leads  him  to  obedience,  and  when  habits  are  formed  rewards  and 
punishments  are  no  longer  necessary.  The  training  of  do^s  must  be 
varied  according  to  the  ends  to  be  attained,  but  the  principles  to  be 
followed  remain  the  same. 

Der  Hundf  seine  venchiedene  Ziichten  und  Varietdten^  Db.  Pribd- 
RIOH  LuDWio  Walthkr.    Oleflsen,  1817,  pp.  96. 

The  chief  characteristics  which  render  the  dog  so  useful  to  man 
are  the  keenness  of  his  senses,  his  quickness  of  perception,  hia 
teachability',  power  of  memory,  faithfulness  and  obcHlience. 
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7Ti«  General  Character  of  the  Dog  Illustrated,  by  Anecdotea^  Joseph 
Taylor.    London,  1821,  pp.  160. 

As  with  moBt  anecdotes  on  canine  sagacity,  the  lack  of  exactnera 
and  complete  explanation  of  ciroumstances  render  It  impOBaible  to 
draw  any  safe  conclnsionB  from  the  instances  here  related. 

Ktmopwdia:  a  Practical  Essay  on  Breakinq  or  Training  the  English 
spaniel  or  l\nnter,  WILLIAM  DoBSON.    London,  1814,  pp.  235. 

The  dog  is  to  be  gradually  accustomed  to  obey  certain  commands 
by  voice  or  gesture.  Before  being  taken  to  the  fleld  the  dog  most 
learn  to  obey  the  commands,  *'  come  here  '*  and  "  down."  Obedi- 
ence is  rewarded  by  caresfiing,  while  the  contrary  is  punished  with 
the  whip.  After  wnlpping,  the  master  must  ma^e  friends  with  the 
dog  before  letting  lum  go,  and  he  must  never  be  chased,  that  he 
may  not  learn  he  is  swifter  than  his  master.  The  method  used  in 
the  deld  is  much  the  same  as  that  given  by  Col.  Hutchinson,  except 
that  more  severe  punishment  is  recommended.  The  great  princn- 
ple  to  be  followed  is  that  of  complete  obedience. 

Canine  Pathology^  Delaberre  Blaine.     Lend.  1832,  pp.  310. 

This  was  the  flrst  scientlflc  work  on  the  subject  and  the  author 
has  been  called  the  father  of  canine  pathology. 

The  Dogy  William  Youatt.    Philadelphia  1867,  pp.  392. 

A  more  complete  work  than  the  former  and  long  the  standard 
work  on  the  subject. 

The  author  thinks  that  in  regard  to  intellectual  powers  the  differ- 
ence between  the  dog  and  man  is  in  degree  and  not  in  kind.  The 
brain  of  a  man  weighs  about  ^^  of  the  weight  of  his  body,  that  of 
the  Newfoundland  dog  ^.  whxle  that  of  the  bull  dog  weighs  only 
•  ^0  of  his  entire  weight.  So  great  is  the  intluence  of  hereaity  that 
instances  have  been  known  of  dogs  which  at  the  a^e  of  a  few 
months  were  self-broke  and  required  no  special  training  for  the 
chase.  If  these  induced  habits,  however,  are  not  cultivated,  they 
are  soon  lost.  The  pathology  of  the  dog  closely  resembles  tnat  of 
man,  both  in  the  nature  of  the  diseases  and  the  mode  of  treatment. 
Between  the  mental  conditions  of  the  dog  and  of  man  in  disease 
there  would  seem  to  be  a  striking  parallel^  especially  in  the  case  of 
hydrophobia. 

The  practitioner  must  understand  the  nature  of  the  dog.  He 
must  be  firm  and  courageous  as  well  as  kind  and  gentle  in  order  to 
make  the  dog  sensible  of  bis  power  and  of  his  good  intentions.  A 
sick  dog  often  seems  to  realize  that  the  doctor  is  endeavoring  to 
relieve  nlm,  and  will  often  lick  the  hand  that  for  the  moment  causes 
him  pain. 

VoUstandige  UnterrictUf  alle  Arten  Hunde  a6zuricAien,  CuBlBTlAN 
Friedr.    Gottl.  Thon.    Ilmenau,  1832,  pp.  206. 

The  trainer  must  be  careful  to  select  a  dog  of  the  proper  race,  size 
and  temperament  for  the  particular  kind  of  hunting  he  is  to  learn. 
Still,  the  natural  temperament  of  the  dog  may  be  greatly  modified 
by  careful  training.  The  trainer  must  not  only  know  the  nature  of 
the  dog,  but  must  exercine  great  care  and  patience.  The  dog  must 
learn  to  know  and  love  his  master  and  the  master  must  treat  him 
kindly  and  never  punish  him  too  severely.  Punishment  should  take 
place  immediately  on  the  commission  of  a  fault,  but  should  be  in 
goneral  by  words  rather  than  by  whipping. 
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Training  mnst  proceed  fltep  by  step  from  the  simple  to  the  more 
complex.  Too  much  ought  not  to  be  attempted  at  once.  Freqaent 
repetition  is  neoussary.  As  a  reward  for  good  behavior  the  lesson 
may  be  shortened,  or  it  may  be  lengthened  if  the  dog  be  lazy  and 
disobedient.  The  leason  Bhould  take  place  when  the  dog  is  some- 
what hungry^  for  then  hin  faculties  are  on  the  alert. 

Instruction  most  always  be  accompanied  by  words  and  the  same 
words  must  always  be  used  with  the  same  meaning. 

Dogs:  Their  Sagacity,  Instinct  and  C/ses,  Georqe  Frbde&IC 
Pardon.    Lond.  1859,  pp.  306. 

The  author  defines  instinct  as  "  a  faculty  given  to  the  lower  ani- 
mals instead  of  reason,  a  faculty  that  teaches  them  all  they  require 
to  know,  a  governing  principle  that  impels  them  to  do  all  that  is 
necessary  for  the  preservation  of  their  lives  and'the  continuance  of 
their  species,  and  it  operates  without  the  aid  of  instruction  or  ex- 
perience." 


Hotise  Dogs  and  Sporting  Dogs,  JOHN  Meybick,  Lond. 
260. 


1861,  pp. 


A  handbook  intended  for  the  use  of  dog-breakers.  Methods  of 
training  must  be  adapted  to  the  disposition  of  each  particular  dog. 
Some  oogH  are  rendered  vicious  by  whipping,  while  others  require 
it  to  subdue  their  obstinacy. 

The  master  should  train  his  own  dog.  If  training  be  carried  on 
gradually  and  if  each  lesson  be  thoroughly  learned  before  proceed- 
ing to  the  next,  great  process  may  often  be  made  in  a  short  time. 
A  retriever,  for  instance,  is  first  taught  to  fetch  and  carry,  then  to 
follow  the  scent  of  a  piece  of  meat  that  has  been  trailed  along  the 
^ound,  then  to  track  a  lame  rabbit  through  long  grass  and  to  fetch 
it  without  injury,  and  finally  to  retrieve  game  in  a  similar  manner. 
Many  amusing  tricks  may  easily  be  taught  by  taking  advantage  of 
some  pecuhar  habit  of  a  dog.  If  a  dog  be  in  the  hahit  of  standing 
on  Its  nlnd  legs  for  food,  it  can  easily  he  taught  to  dance  by  holding 
food  above  its  head.  When  two  or  tliree  such  tricks  are  learned 
others  are  acquired  much  more  rapidly. 

Breeding.  TVainingy  Managementf  Diseases^  ete.,  of  Dogs,  Francis 
Butler.  Brooklyn,  1879,  pp.  391. 

Almost  every  dog.  the  author  thinks,  is  capable  of  a  high  degree 
of  training,  althougn  some  breeds,  owing  to  heredity,  seem  more 
apt  to  receive  instruction  than  others.  Training  should  begin  aa 
early  as  possible,  for  it  is  much  easier  to  teach  right  habits  than  to 
break  off  wrong  ones.  The  dog  should  learn  to  ooey  from  a  desire 
to  please  his  master  rather  than  from  a  fear  of  punishment.  Only 
one  person,  preferably  the  owner,  should  teach  the  dog,  and  a  con- 
sistent system  shouldbe  used,  that  the  dog  may  not  become  con- 
fused at  the  different  commands  and  methods.  The  same  sign  or 
word  should  always  have  the  same  meaning.  The  trainer  should 
always  show  pleasure  when  an  act  is  rightly  performed  and  dis- 
pleasure when  a  mistake  is  made.  Advantage  should  be  taken  of 
the  instinctive  actions  of  dogs.  Thus  a  puppy  seems  instinctivelv 
to  run  after  things  and  carrj*  them  about,  and  a  little  training  will 
teach  him  to  do  this  at  the  word  of  command.  Similarly,  some  dogs 
seem  instinctively  to  t«ke  to  the  water,  while  others  have  an  in- 
stinctive passiou'for  hunting.  Dogs  have  retentive  memories  and 
associations  between  commands  and  actions  are  easily  formed,  and 
thus  a  dog^s  vocabulary  may  gradually  be  enlarged. 
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Dog-Breakir^y  OenebaI.  W.  N.  Hutchinbon.  Lond.  1876,6th  Ed., 
pp.  US. 

This  book  treatfl  chiefly  of  the  training  of  pointers  and  setters  and 
is  probably  the  best  work  on  the  sabject. 

The  breaker  ahoold  possess  a  thorooKh  knowledge  of  doe  natures. 
He  ehoold  have  perfect  command  of  h&  temper  and  shonld  use  no 
severity.  He  should  be  consistent,  that  is,  he  should  reward  the 
dog  for  acting  rightly,  even  when  he  has  missed  the  game,  and 
should  not  fail  to  punish  a  mistake  even  when  the  game  has  been 
bagged.  He  must  act  with  reflection  by  considering  what  meaning 
the  dog  attaches  to  every  sign  and  word  and  always  using  the  same 
words  with  the  same  moaning. 

Training  should  begin  with  young  dogs  at  home.  They  must  be 
taught  to  pay  attention  to  the  whistle  and  to  obey  certain  words 
and  signs.  Of  these,  the  word  "toho,"  accompanied  by  raising  the 
right  arm,  is  the  command  to  stand  still-,  the  word  ^'on,*'  with  a 
forward  nnder  swing  of  the  right  arm,  means  that  the  dog  is  to 
advance  in  the  direction  indicated  by  the  hand.  ''Drop,"  is  the 
order  to  crouch.  The  orders  should  gradually  be  given  in  a  low 
voice  until  Anally  the  gesture  alone  is  used.  The  dog  must  be 
accustomed  to  watch  his  master  for  commands.  When  these  and 
several  other  commands  have  been  well  learned,  the  dog  is  taken  to 
the  field.  He  is  expected  to  discover  the  bird  bv  the  taint  In  the 
air  and  not  from  the  ground.  Therefore  he  should  enter  the  field 
at  the  leeward  side.  The  trainer  may  use  a  check  cord  of  from  ten 
to  twenty  yards  in  length.  On  entering  the  field  he  sends  the  dog 
from  him  towards  the  wind  b)'  a  wave  of  the  hand  or  the  word 
'*on.''  The  trainer  makes  the  dog  beat  the  field  from  side  to 
aide  while  he  advances  up  the  middle.  When  the  dog  has  gone  far 
enough  in  one  direction,  ne  is  called  back  by  a  wave  of  the  left  hand 
or  bv  a  whistle,  or,  if  necessary,  he  is  pulled  around  bv  the  check 
cord.  As  he  passes,  the  trainer  encourages  him  on  in  tbe  opposite 
direction.  When,  by  watching  him.  the  trainer  observes  signs  of 
his  having  scented  a  bird,  he  raises  nis  right  hand.  If  the  dog  does 
not  stop  the  word  ''Toho"  is  given,  andlf  he  still  refuses  to  stop 
the  cord  may  be  used  and  the  dog  pulled  back  to  the  place  where  he 
should  first  have  pointed  and  there  punished  with  constant  repetition 
of  word  and  sign  until  he  obeys.  If  now  the  bird  rises  and  the 
trainer  tires,  the  dog  must  crouch  at  the  word  '*down  charge*'  and 
must  remain  in  that  position  until  bis  master  has  reloaded  and 
given  the  word  ^'seek  dead,"  when  the  dog  must  find  the  game,  yet 
Is  not  allowed  to  take  it  in  his  mouth. 

After  a  few  weeks'  practice  with  a  careful  trainer  a  dog  will  begin 
to  acquire  the  proper  habits  of  hunting.  Much  depends  on  the 
preliminary'  lessons,  which  should  be  thoroughly  learned  before 
more  difficult  feats  are  attempted. 

The  Dog;  by  Dinks^  Mayhew  and  Hutchinson^  Fhaxk  FoREffTER. 
New  York,  1873,  pp.  fi56. 

A  compilation  of  Dinks*  book  on  the  general  management  of  dogs, 
Hayhew*8  Canine  Pathology  and  Hutchinson's  Dog-Breaking.  May- 
hew  lays  especial  stress  on  the  fact  that  the  dug  is  essentially  a 
nervooa  animal  and  that  regard  must  be  had  to  this  both  in  the 
training  of  dogs  and  in  the  treatment  of  their  diseases. 

Die    Hundezucht    im    Lichte   der   Darwinnchen   Theorie^      Qubtav 
Ldnze.      Berlin,  1877,  pp.  231. 
Artificial  selection  and  training  by  man  have  been  the  chief 
of  the  great  variations  now  existing  between  the  different 
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canine  races.     If  left  to  themaelveB    the  different    races   woold 
probably  revert  to  a  few  types  reaembUng  some  variety  of  wild  dog. 

Der  Vorgteh-Hund^   FBtEDR.  OflWALD.  Leipzig,  1873,  pp.  290. 
An  exhan«tivd  treatise  on  the  training  of  the  setter. 

The  American  Kennel  and  Sporting  Field,  ARNOLD  BtTBOSS.  New 
York,  1876,  pp.  301. 

The  essential  qualiUos  of  a  good  hunting  dog,  aay*  the  anAhorf 
are  nose,  »tauiichuei«fi,  pace,  endurance,  inteUigenoe  and  high- 
breeding.  The^e  should  all  be  present  in  a  proportionate  and  weD- 
balanced  degree.  All  of  these  characteristics  are  hereditary.  Also 
the  particuiar  methods  of  hunting  are  hereditary.  The  progeny  of 
a  pointer  shows  a  natural  tendency  to  point  game.  Highly  bred 
dogs  also  as  a  rule  show  greater  intelligence  than  others.  There- 
fore, in  breeding,  both  parents  should  be  of  good  stock  and  well 
accnatomed  to  hunting. 

It  is  best  for  a  sportsman  to  break  his  own  dog,  for  the  doe 
becomes  accustomeo  to  the  sound  of  his  voice  ana  his  generu 
manner  and  becomes  attached  to  hi.s  flrst  master  as  to  no  other. 
Also  doga  always  hunt  best  the  birds  they  are  broken  on.  In  both 
these  cases  first  impressions  are  the  strongest  and  most  enduring. 

No  set  of  rules  wul  apply  to  all  dogs,  and  there  is  a  wide  field  for 
the  exercise  of  conunon  sense. 

The  Dog;  with  Simple  Directum*  for  Ms  Trtaiment,  "iDBTOlfB." 
London,  1872,  pp.  252. 

This  is  a  standard  work  on  dogs,  chiefly  descriptive  of  the  differ- 
ent varieties.  The  EngUiih  fox -hound  Is  adduced  as  a  remarkable 
example  of  the  excellency  to  be  obtained  by  careful  breeding. 

7%e  Dog»  of  the  Briliah  Ulanda,  *^^OKEHENGE."  London,  1882, 
pp.  279. 

The  editor,  one  of  the  greatest  authorities  on  dogs,  has  collected 
from  various  reliable  sources  accounts  of  all  the  principal  canine 
races. 

Le  Chien;  d^apre*  Ire  Ourragcsd^SroiCEHENOK,  Youatt,  Mathkw, 
BoCL£Y,  Haicilton  Smith,  &c.  Paris,   1876,   pp.  330. 

A  valuable  and  condensed  compilation  from  the  works  of  the 
standard  authorities  on  dogs. 

The  Dog9  of  Great  Britain^  America  and  other  Countrie*.  New  York, 
1879,  pp.  366. 

Compiled  from  two  works  by  Stonehenge  and  some  chapters  by 
American  writers. 

The  descripUou  of  the  German  Dachshund  is  suggestive  of  the 
very  different  modes  of  treatment  which  must  be  used  with  different 
dogs.  **Dachahund8  are  head-strong  and  difficult  to  keep  under 
command;  and,  as  they  are  at  the  same  time  very  sensitive  to 
chastiiiement.  it  i»  next  to  impossible  to  force  them  to  do  anything 
against  their  will.  Many  good  badger  dogs  have  been  made  cow- 
ards for  life  bv  one  severe  whipping.  They  must  be  taken  as  they 
are,  with  all  their  fault«  as  well  as  their  virtues.*' 

l%e  PracUeal  Kennel  Omide,  Gordon  Stablbs.  London,  Paris, 
New  York,  pp.  200. 

Dogs:  their  Origin  and  KariefiV*,  H.  D.  RICHARDSON.     New  York, 
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00^8;  their  AnBis,  IFAivu,  In^Hncta  and  PecuUariUeB,  Hrnry 
Webb.  London,  pp.  M7, 

The  author  thinks  the  bad  reputation  of  the  bnlldog  to  be  largely 
the  result  of  hu)  being  in  general  chained  up  and  trained  for  fight- 
ing, and  thinks  him  capable  of  being  taught  anything  a£  well  aa 
any  other  breed.  Out  of  eight  baUdogs  owned  bra  certain genUe- 
nuLO,  bix  learned  to  retrieve  by  land  or  water,  ana  only  one  was  at 
an  bad-tempered. 

Dogs  and  their  Way9y  Rev.  Chab.  Wclliamb.    London,  pp.  376. 

Bepecial  attention  is  drawn  to  heredity  of  acquired  habita.  A 
pappy  of  a  dog  who  had  been  taught  to  beg,  at  the  age  of  seven  or 
eight  months  spontaneously  took  to  begging  for  everything  it 
wanted.    Other  curious  illujstrations  are  given  of  similar  here^ty. 

Natural  Hittory  of  Dog§,  Tote.  18  and  19  of  the  Saturalistx*  Library, 
by  Col.  Chas.  Hamilton  Smtth^  pp.  566. 

Chiefly  a  description  with  plates  of  the  varioos  canine  raoea, 
iodndix^  the  wolf  and  jackal. 

A  Owide  to  Dog -Training.    New  York,  pp.  105.      ' 

Dog  and  Gun,  Johnson  J.  HooPER.     New  York,  pp.  105- 

Dea  Hundefreund  par  Excellence,  Matthias  Aluta.   Wien.  pp.  73. 

Die  Dreamir  dai  Hundegj  Ed.  Zborzuo^.  Berlin,  pp.  202. 

l^e  author  is  a  professional  dog-trainer.  Many  young  dogs, 
eapeciallv  those  of  hunting  breeds,  very  early  show  a'tent^ncT  to 
fetch  and  carrj',  and  ever^*  young  dog  likes  to  run  about  with  thmga 
thrown  to  him.  M^en  a  baU  or  glove  is  thrown  to  him  he  mnst  be 
induced  to  bring  it  to  his  master  at  the  word  *' fetch, ^' and  lay  It 
down  at  his  feet.  If  he  will  not  let  it  go  it  must  be  gentl^'  disen- 
Aftged  from  his  teeth  and  placed  on  the  ground  at  the  proper  place. 
Then  a  piece  of  bread  or  meat  should  be  given  to  the  dog,  and  he 
•hould  also  be  patted  and  praised.  On  a  second  trial  he  will  be 
more  likely  to  lay  the  glove  at  his  master's  feet,  and  after  a  few 
laiinna  he  will  always  do  it  so.  Little  by  little  the  lesson  may  be 
varied  and  more  reouired,  until  the  dog  will  seek  anything  at  the 
•word  "seek,"  or  will  learn  to  run  errands  with  a  basket. 

There  should  be  no  whipping  at  first,  but  in  every  case  something 
to  eat  should  be  gi%'en  the  aog  when  he  has  done  anything  property, 
and  he  will  soon  learn  to  take  pleasure  in  trickperforming. 

The  most  difficult  tri(^  are  only  combinations  of  very  simple 
performances.  The  so-called  counting  and  spelling  by  dogs  is 
iaoght  by  mechanical  devices  aided  by  words  and  sig^ns  which  the 
dog  learns  to  associate  with  the  action  required. 

A  dog  is  taught  to  walk  or  dance  on  his  hind  legs  by  placing  him 
tn  the  position  and  aiding  him  with  a  stick,  or  it  may  be  taoght  by 
holding  a  pieoe  of  meat  above  his  head.  He  may  be  taoght  to  turn 
round  on  tbe  floor  by  tying  a  bit  of  meat  to  his' tail.  He  will  shut 
the  door  with  his  fore  paws  if  a  piece  of  meat  be  so  held  that  he 
moat  climb  againat  the  door  to  reach  it.  In  ev^rj  case  words  of 
rffmmftnil  are  naed  and  in  time  the  dog  will  obey  the  word  with- 
ovfc  Ihe  dovioe  that  was  necessary  at  flnt. 

Researches  into  the  History  of  the  British  Dog^  OeoboK  R.  JsasB. 
London,  1866,  2  vols.  pp.  385-424. 

A  ntost  valuable  work  from  a  Uterarj'  and  historical  point  of 
▼tow. 
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The  History  of  the  Mastiff,  M.  B.  Wykn.  Melton  Mowbray,  1886, 
pp.  222. 

The  author  (b  of  the  opinion  that  the  English  mastifr  has  from  the 
earliest  times  existed  in  Britain,  and  is  the  ancestor  of  the  bulldog. 

HistMre  du  Chien  ehex  toiis  les  f^uples  du  Monde^  EuzkAU  Blazb. 
Paris,  1843,  pp.  460. 

A  valuable  work»  dealing  chiefly  with  the  question  of  canine  sa- 
gacity. The  characters  of  dogs  show  much  greater  variety  than  those 
of  wolves  and  forces,  because  of  loni^ association  with  man.  The  doge 
of  civilized  nations  show  much  higher  development  of  character 
than  those  of  savages.  The  disposition  of  the  male  is  also  very 
different  from  that  of  the  female.  The  character  of  a  dog  depends 
on  the  education  he  has  received,  on  the  kind  of  people  aoout  him 
and  especially  on  the  conformation  of  his  skull.  Education  can  do 
much  to  change  the  natural  dispoeition  of  a  dog. 

A  dog  is  essentially  a  creature  of  habit.  What  it  is  in  the  habit 
of  doing  that  it  does  with  pleasure. 

There  are  two  factors  in  a  dog's  mental  development,  his  own 
experience  and  hie  education.  A  dog  with  a  wide  experience  like 
a  coUie  is  more  intelligent  than  one  whoso  experience  is  confined 
to  his  kennel  and  his  master's  yard.  A  large  circle  of  ideas  implies 
greater  intelligence.  One  has  but  to  watch  the  behavior  of  an  old 
and  a  young  dog  while  hunting  to  see  how  much  a  dog  will  learn 
by  experience. 

The  author  says  with  regard  to  inherited  instincts:  "The  dog  is 
instinctively  a  hunter.  We  have  adopted  certain  varieties  to 
hunt  for  us,  and  they  have  become  more  apt  than  other  dogs,  bat 
it  is  none  the  less  true  that  all  dogs  are  hunters  by  nature." 

Hisioire  phyaioloffique  et  anecdotique  des  chienSy  B&K&DICT  Henby 
RftVOlL.  Paris,  18fi7,  pp.  394. 

A  very  complete  work,  descriptive  of  all  the  principal  canine 
races.  The  author  believes  the  dog  to  have  been  domesticated  by 
man  from  the  very  earhest  periods.  Some  of  the  oldest  Chinese, 
Indian.  Ass^Tian  and  Egi,'ptian  writings  mention  the  dog  as  a 
domestic  animal.  The  hunting  instincts  of  the  wild  dog  still  survive 
in  the  hound,  and  the  great  ferocity  often  exhibited  in  the  chase 
would  seem  a  temporary  recurrence  to  savage  life  and  habits. 

Le  Chien;  Histoire  NatureUe^  avec  un  AtUiB  de  67  Planches  et  127 
Figures^  Euo.  Qazot.  PariSj  1867,  pp.  546. 

A  more  scientific  work  than  the  last.  The  origin  of  the  dog  is 
unknown,  although  the  fact  that  dogs  when  crossed  with  wolves 
and  Jackals  produce  a  fertile  offspring,  seems  to  point  to  a  common 
origin  of  all  three  families. 

The  influence  of  heredity  and  education  on  the  physical  and 
mental  development  of  the' dog  is  very  great.  Judicious  crossing 
tends  to  the  development  of  strength  and  intelligence,  and  too 
much  In-breeding  acts  in  the  opposite  direcUon.  There  is  in  dog  a 
continual  tendency  to  degenerate,  which  comes  into  operation 
whenever  the  care  of  man  is  removed,  and  a  "reversion  to  type" 
Is  ever  imminent. 

The  author  refers  to  Darwin's  observation  on  the  training  of  sheep 
dogs  in  Montevideo.  When  quite  3'oung  the  dog  is  removed  from 
its  mother  and  placed  with  the  flock,  wnere  its  entire  life  is  to  be 
spent.  Frequently  immense  flocks  of  sheep  are  left  at  a  distance  of 
ten  kilometres  from  any  habitation,  entirely  in  the  care  of  these 
dogs.    The  affection  they  show  for  the  sheep  is  remarkable. 
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The  great  value  of  watch-dogs  depends  chiefly  on  two  faculties, 
their  acute  sense  of  hearing  and  the  reatlesaness  they  feel  when 
they  heiir  the  leoet  strange  sound.  By  properly  dixeuting  these 
faculties  a  good  watch-dog  is  produced.  In  the  training  of  dogs 
habite  are  to  be  acquired  tnrough  a  repetition  of  experience.  Men- 
tal and  physical  qualities  must  t>e  developed  together.  The  natural 
instincts  of  the  dog  form  the  baeiH  of  training.  Commands  are  given 
by  voice  and  hand  and  the  dog  is  accustomed  to  associate  certain 
actions  with  certain  signs,  obedience  with  reward,  and  desobedienoe 
with  punishment.  The  trainer  should  often  himself  do  what  he 
wishes  the  dog  to  perform.  Thus  when  a  shepherd  trains  his  dog  to 
lie  down  at  the  word  "down,"  he  lies  down  uimHelf  and  makes  the 
dog  do  the  same. 

Patience  and  time  are  always  necessan,',  but  the  dog*s  natural 
iuHtiuct  and  intelligence  aid  in  the  speedy  formation  of  habits,  and 
with  succeeding  generations,  owing  to  the  power  of  heredity,  the 
work  is  less  difficult. 

The  Dog  in  Health  and  Disease,  Wkslbty  Mills.  New  York,  1892, 
pp.  407. 

A  complete  and  valuable  work  chiefly  in  regard  to  canine  pa- 
tholo^,  nut  also  containing  a  chapter  on  breeding  and  training. 
Dr.  Mifls  says :  '*  A  puppy,  full  of  life,  tends  to  do  exactly  as  his  im- 
pulaee  urge  him,  till  tne  highest  motive  power,  a  desire  to  please 
his  master,  is  subHtltuted."  Training,  therefore,  is  a  question  of 
the  direction  of  imputucs  bv  the  formation  of  pleasant  and  painful 
associations,  leading  finally  to  the  estabUshment  of  the  habito 
desired.  With  regard  to  the  methods  to  bo  employed  the  author  is 
in  accord  with  the  best  authoritiea. 
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A.— OS  THE  JUDGlfBNT  OF  ANGLE& 

By  Joseph  Jabthov,  Pb.  D. 

WlUi  ihu  uslttanceof  Gbo.  W.  Moobxbodbe,  Fellow  In  PsyoholoRy. 

The  nature  and  extent  of  our  errors  in  etitimating  and  reproducing 
angles  are  the  subject  of  our  present  inquiry.  The  point  acquires  a 
special  intcrcBt  from  the  fact  that  a  number  of  writers  have  based 
their  explanations  of  important  optical  illusions  upon  the  view 
(apparently  not  tested  by  experiment)  that  acute  angles  are  under- 
estiinated  and  obtuse  angles  overestimated.  Such  an  investigation 
naturally  begins  with  a  definite  mode  of  judgment  or  reproduction 
under  definite  circumstances,  and  is  then  to  be  supplemented  by 
an  investigation  of  the  extent  to  which  the  resultfi  obtained  are  due 
to  peculiarities  of  the  method  employed.  We  selected  the  angles 
16  ,  30  ,  46'  60  ,  76  ,  90^,  106" ,  riC^,  136  ,  150' ,  166°  as  our  standard 
angles  and  drew  these  upon  circular  pieces  of  cardboard  {3  in.  in 
diamet'er);  the  lines  themselves  were  30  mm.  long  and  were  so 

S laced  that  one  line  waa  always  horizontal.  The  papers  on  which 
10  angles  were  to  be  reproduced  by  the  subject  were  placed  on  a 
table  and  the  drawings  made  in  the  normal  writing  position.  For 
convenience  all  acute  angles  were  formed  on  the  left  hand  side  and 
obtuse  ones  on  the  right,  so  that  the  drawing  might  be  uniformly 
from  left  to  ri^ht.  The  subject  viewed  the  angle  as  long  as  waa 
needed  to  fix  it  in  his  mind  (  from  5  to  16  seconds)  and  immediately 
thereupon,  from  his  memory'  of  the  ancle,  drew  another  as  nearly 
as  possible  equal  to  the  first.  He  did  tliis  by  adding  a  line  to  a 
horizontal  line  of  30  mm.  which  was  gfiven  him  (always  in  the  same 
position)  upon  the  sauares  of  paper  upon  which  he  drew.  The 
drawing  was  done  witn  a  hard,  weU-polnted  lead-pencil.  Each  of 
the  standard  angles  occurred  twice  in  a  set  of  22  angles,  the  order 
of  the  angles  being  determined  by  chance.  The  results  of  the 
measurements  of  62  such  sets,  or  124  reproductions  of  each  angle  by 
IS  subjects  in  alL,  are  shown  in  the  following  table  : 


BUndard 

16*^        30^    j  tf''       W      76"       90^ 

lOS'^ 

}3ff^ 

185°       16(H 

M'^ 

produMkm 

1B°0S' 

80*W 

l2'^'pr>S5' 

09^' 

wm' 

113^' 

las^w 

136-^' 

UOhZi' 

169^'- 

KiitJi'tCrafii 
oonvoi*il 
MBdud)* 

+y=«' 

-0  56' 

-n«'  -sns' 

-6^46' 

+0°06' 

+7»64' 

H-S-^M' 

-HM»' 

-1O06' 

-S°41^ 
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It  will  be  seen  that  the  overestimatioiui  and  underestimations  can 
hardly  be  said  to  follow  any  simply  formiilatable  law,  such  aa  the 
undereHtimation  of  acute  and  the  exaggeration  of  obtuse  angles ; 
their  full  significance  appears  only  in  ^e  carve  as  given  below  (Fig. 
1);  in  this  curve  the  diiierenoes]  between  the  actual  and  the  re- 
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-J.SO 
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FUr.  1.    Krron,  ta  dagnfti,  ia  rBproduoUiK  Angle}  bf  memorr  :    ATeraffe  of  U  subjocta. 

Srodaced  angles  are  plotted  to  the  scale  of  one  of  the  divisions  to 
ve  degrees  of  error.  This  is  oar  general  result  and  its  salient 
characteristics  are,  (a)  the  exaggeration  of  the  angle  at  15  .which 
passes  into  a  gradually  Increasing  underestimation  up  to  75°;  (b) 
the  correct  reproduction  of  right  angles  :  (c)  the  maximara  exag- 
geration of  the  angle  of  105  ,  which  ir  followed  by  a  decreased  ex- 
a^eration,  passing  into  an  underestimation  of  very  obtuse  angles. 

The  next  important  inouiry  ia  naturally  how  far  the  result  is 
typical,  and  how  far  acclaental ;  how  far  the  result  of  the  oombina- 
tton  of  different  cur\'e8  and  how  far  the  individual  records  agree 
with  the  general  result. 

By  each  of  the  thirteen  Individuals  the  angle  of  15'-^  is  exagger- 
atea  ;  in  all  of  the  thirteen  cases  there  is  a  falling  off  towards  the 
next  point  30^.  the  angle  being  about  as  frequently  slightly  over- 
estimated as  slightly  underestimated  ;  in  all  but  two  cases  there  is 
a  fairly  regular  increase  of  the  underestimation,  reaching  a  maxi- 
mum at  76-;  in  all  cases  the  right  angle  is  nearly  correctly  repro- 
duced, the  error  being  as  often  in  one  direction  as  in  the  opposite  ; 
in  all  cases  the  curve  then  sharply  rises,  reaching  the  maximum  of 
exaggeration  at  105*^,  and  from  there  in  eleven  cases  there  is  a  more 
or  less  regular  decline;  the  curve  at  the  last  point  165  '  falling  below 
the  line.  Again,  we  may  calculate  the  average  deviation  of  the 
thirteen  results  from  their  mean;  this  for  the  eleven  angles  is2-  3V, 
and  of  the  143  records  (13  subjects  for  11  angles)  87  show  a  deviation 
less  than  this  average.  Regarding  the  variation  for  the  different 
angles  it  is  least  for  90°,  the  other  angles  following  in  this  order, 
160%  165^\  15S  30=",  ISo*^^;  75°,  45^,  120",  105°,  60  . 

Comparing  the  general  outlines  of  the  individual  cur\-ea  with  the 
average  curve,  we  And  that  in  ten  of  the  thirteen  individuals,  the 
correspondence  is  obvious  and  in  most  of  these,  striking :  in  one 
case  the  cur\'e  preHents  quite  a  different  appearance,  and  in  two 
other  cases  the  differences  are  considerable.  This  diverging  curve, 
however,  is  that  of  a  professor  of  engineering,  who  has  considerable 
experience  in  the  eBtimation  of  angles ;  hn  draws  angles  of  30  ,  90*^, 
ISB'-"  and  165°  very  accurately,  overestimates  angles  of  15'-',  80°,  105- 
and  160'  considerably,  and  underestimates  the  angles  of  45°,  75^  and 


tie 


JASTSOW 


UO^,  thiia  prGsontdn^  a  2ig-za^  curve.  The  other  two  sabjects  came 
prepared  with  Home  practice  in  drawing  and  exhibited  peooliarifeiw 
in  the  mode  of  estimating  the  angles.  In  general  there  ia  thas  a 
very  striking  siniilarity  oetween  the  individual  and  the  general 
result,  so  that  the  carve  may  be  regarded  as  fairly  typical  for  the 
average  person. 

The  suggestion  is  close  at  hand  that  this  result  mav  be  influenced 
by  the  mode  of  reproductiou  ;  to  test  this,  three  of  the  sab}ect6  re- 
produced the  angles,  not  from  memory  bnt  with  the  st&ndard  an^le 
constantly  visible  for  comparison.  The  resulting  curve  is  quite 
similar  in  the  two  cases,  the  essential  dilTerence  being  that  the 
entire  curve  is  closer  to  the  true  line  of  no  error,  i.  e.,  the  error  la 
smaller.  Fig.  2  shows  the  average  result  of  the  three  sabjects  for 
each  mode  of  reproduction. 


16«  BO"  4R«  MO  76«  ftO" 
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It  is  likewise  interesting  to  determine  the  regularity  and  aocu- 
Twcy  of  these  methods  of  repioducing  angles  ;  a  sufficient  test  of 
tliia  ie  the  average  deviation  of  the  rcBults  from  their  mean.  This 
is  very  troublesome  to  calculate  and  we  have  contented  ourselves 
with  doing  it  for  two  individuals.  In  reproducing  angles  bv  mem- 
ory the  averaee  deviation  of  the  one  subject  (  fourteen  judgments 
of  eleven  an^es)  was  2^  50',  of  the  other  3°  06';  in  reproducing 
angles  with  the  standard  angle  in  sight  1-  33'  for  the  one  and  2^  06' 
for  the  other.  There  is  thus  indicated  an  increase  of  regularity 
with  the  decrease  of  absolute  error.  A  comparison  of  deviations 
for  the  several  angles  shows  that  the  right  angle  has  by  far  the 
smallest  deviation  (about  one-fourth  of  the  average),  and  that  the 
smallest  and  largest  angles  are  somewhat  more  regularly  repro- 
duced than  intermediate  ones,  and  thus  again  indicate  the  direct 
relation  between  error  and  regularity. 

Finally  as  to  the  significance  of  these  results,  we  may  offer  the 
following  suggestion.  Our  curve  may  be  viewed  as  consisting  of 
two  portions,  the  first  beginning  with  16-  and  ending  with  76^';  the 
second  beginning  with  105  and  ending  with  166"^,  i.  e.,  we  omit  the 
right  angle  h»  well  aa  the  angle  0**.  In  that  case  the  curve  falls 
into  two  (often  strikingly  )  similar  portionw,  beginning  with  an  ex- 
aggeration and  ending  with  an  underosUmatiou.  This  would  mean 
that  angles  with  a  small  excess  over  C*  or  90^  are  more  exaggerated 
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or  less  nndereBtimated  than  aneles  with  a  greater  eicees  over  0°  or 
90^.  and  in  this  special  sense  is  it  true  that  acute  angles  are  under- 
eBtamated  and  obtuse  angles  overestimated;  the  smaUest  and 
lareest  anelee  forming  an  exception  to  the  generalization. 

MoreonueiaiU  of  Method, — The  angles  were  measured  by  applying 
A  square  of  card-board  26  mm.  square  to  the  horizontal  line,  having* 
the  apex  of  the  angle  coincide  with  a  comer  of  the  square;  the 
distance  of  the  intersection  of  the  oblique  line  with  the  side  of  the 
square  was  noted  to  the  nearest  i  mm.  and  from  this  the  tangent  of 
the  angle  could  be  readily  calculated^  for  the  above  process  gave 
US  the  measurement  of  the  opposite  side  of  an  angle  whose  adjacent 
side  was  always  25  mm.  In  this  way  under  favorable  circumstances 
a  set  of  twent>'-two  angles  could  be  measured  and  the  results 
tabulated  in  Bve  minutes.  There  is  inevitably  some  error  in  thia 
mode  of  measuring,  and  to  eliminate  such  error,  as  far  as  noasible, 
we  measured  our  standard  angle  by  the  same  method,  flnolng  as  a 
result  the  angles  15^  40',  Z\^  23',  44^  25',  61^  38',  76=  30'.  90°  lOS**  40\ 
120«  33',  136^  10',  161^  38',  166"  30';  the  deviations  plotted  in  the  curves 
are  from  these  angles  and  not  from  the  theoretical  angles  16-,  30^^ 
46,60,   76,   90,    106,    120,   135-,   150",    165-.     In   comparing   the 

general  average,  the  average  of  each  individual  was  weighted  by 
tie  number  of  sets  of  which  it  was  the  average. 

B.— Ok  thb  Judoment  op  the  Positions  op  Lines. 

With  the  aaidaUooe  of  Jamu  H.  Tukkr. 

SeveralpointA  in  the  results  just  described  suggested  further  re- 
aearcb.  The  fact  that  one  side  of  each  angle  was  given  as  well  as 
that  the  lines  are  drawn  on  square  pieces  of  paper  with  one  line 
parallel  to  the  side  of  the  square,  mav  have  important  influences 
upon  the  results.  To  eliminate  entirely  the  influences  which  those 
conditions  may  have  induced,  it  seemed  necessary  to  ensure  an  en- 
vironment for  the  subject  in  which  no  straight  lines  whatever 
should  be  visible  except  those  judged,  for  the  lines  of  the  floor  and 
wails  are  manifestly  sufficient  to  give  him  his  vertical  and  horizon- 
tal and  thus  a  basis  for  estimating  angles. 

To  secure  these  conditions  we  arranged  the  experiment  so  that 
the  subject  could  see  nothing  but  one  or  two  white  card-board  discs, 
four  inches  in  diameter,  upon  which  was  drawn  a  straight  black 
line  three  inches  long.  The  two  discs,  one  above  the  other,  were 
viewed  against  a  large  black  disc  thirty  inches  in  diameter,  all 

6 laced  in  a  vertical  position.  Above  his  head  was  a  parasol- 
ke  frame,  from  which  hung  black  draperies  and  a  BJmilnr 
black  cloth  was  drawn  across  his  lap.  When  in  position  he 
waa  completely  enclosed  under  this  canopy,  the  light  coming  in 
from  the  back  above  his  head;  no  portion  of  the  floor  or  walls 
was  visible  to  him.  He  was  seated  on  a  chair  with  his  eyes  on  a 
level  with  a  point  midway  between  the  two  di6c«  and  about  15-20 
inches  away  from  them.  The  subject's  arms  reached  outside  of 
this  canopv  and  held  two  handles  attached  by  cords  to  the  axle 
upon  which  the  upper  of  the  small  discs  turned.  By  pulling  the 
nght  or  left  cord  the  subject  could  thus  bring  the  straight  line 
drawn  upon  the  card-board  inte  any  position.  This  line  was  three 
inches  long  and  1  mm.  wide  and  its  centre  was  the  centre  of  the 
four-inch  disc.  At  the  other  end  of  this  apparatus,  which  was 
firmly  mounted  npon  a  table,  aat  the  observer,  who  had  before  him 
two  circles  divided  to  half  degrees;  te  each  of  the  other  ends  of  the 
axles,  upon  one  end  of  which  was  glued  a  four-inch  disc,  was  at- 
tached a  *'  hand  '*  ending  in  a  fine  needle  point,  which  was  so  ad- 
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justed  as  to  assume  precisely  the  same  position  as  the  line  upon  the 
disc.  This  adjustment  wau  uuiuttautly  re^^ulated  by  seltiug  the  line 
vertical  (by  a  ftne  plumb  line  )  and  noting  the  devnation,  if  any,  of 
the  hand  from  90  .  Finally  a  third  axle  midway  between  the  two 
that  bore  the  four-iuch  dUcs  and  thus  in  the  centre  of  the  thirty 
inch  disc,  bore  a  five-inch  black  paper  disc  eccentrically  mounted 
and  covering  at  pleasure  either  the  upper  or  the  lower  disc. 

A  twisted  corcT  attached  to  the  axle  and  also  to  a  hinged  lever, 
the  cord  drawn  and  kept  tense  by  a  weight,  enabled  the  operator 
by  a  simple  movement  to  conceal  either  the  upper  or  lower  disc. 
Both  were  never  in  view  at  once.  With  this  apparatus  our  method 
of  experimentation  is  very  simple.  The  operator  seta  the  line  of 
the  lower  disc  at  any  desired  angle;  he  then  uncovers  this  disc, 
allowing  the  subject  to  view  it  until  a  clear  impression  of  the  posi- 
tion of  the  line  is  obtained;  he  then  instantly  covers  this  disc,  and 
the  subject,  by  means  of  the  strings,  set^  the  line  of  the  upper  disc 
to  correspond  to  the  remembered  position  of  the  lower  hue.  The 
operator  reads  the  position  on  his  divided  circle  and  the  difference 
In  the  two  readings  gives  the  error.  In  the  meantime  another 
position  has  been  set  on  the  (invisible)  lower  disc,  which  is  now 
revealed,  and  so  on.  Eighteen  positions  were  used,  forming  angles 
of  0\  10^,  20  ,  30  ,  40^,  60-,  60^,  70^  SO^,  90^,  100^,  110«,  120^,  130=>, 
140°,  160**,  160  ',  170  respectively  with  the  horizon.  The  observa- 
tions were  taken  in  sete  of  eighteen,  each  angle  occurring  once  in  a 
set.  With  this  apparatus  we  studied  the  error  in  setting^  after  a 
brief  interval,  one  line  in  the  same  position  as  a  standard  line;  this 
judgment  clearly  involves  angles,  for  it  is  based  partly  at  least  upon 
the  angles  formed  with  ideal  verticals  and  horizontals.  It  also 
involves  the  conception  of  parallelism,  for  the  task  may  be  con- 
ceived as  that  of  setting  one  line  parallel  to  another. 

Ten  individuals  were  tested,  seven  of  them  drawing  each  position 
of  the  line  ten  times,  and  three  of  them  each  hne  twenty  times. 
The  average  settings  in  degrees  and  tenths  of  degrees  of  each  of 
the  ten  subjects  for  each  of  the  eighteen  positions  of  lines  are  ex- 
hibited in  the  following  table.  The  Roman  numbers  indicate  the 
different  subjects;  the  upper  line,  the  standard  positions  of  the 
lines.    The  average  of  all  is  shown  in  the  lowest  line: 
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If  these  averages  be  plotted  in  a  curve  similar  to  that  drawn  for 
reproduction  of  angles,  a  very  irregular  curve  ^^-ill  result,  presenting 
practically  no  constant  characteriutice.  The  errors  vary  with  each 
angle  and  almost  ^ith  oaoh  individual.  All  the  angles  are  so  nearly 
correctly  reproduced  that  the  order  of  their  correctness  seems 
Almost  acddental,  although  there  are  abundant  indications  that  the 
vertical  (W  )  and  the  horizontal  (180  ,.  are  more  accurately  re- 
pst»dnced  than  any  others. 

Itis  ^so  true  that  the  angles  are  rather  more  apt  to  be  over-estimated 
than  under- estimated,  and  that  the  obtuse  angles  are  rather  more 
over-estimated  than  tne  acute  ones.  Of  the  ISO  records  entered  in 
the  table^  1^8  are  overestimations  and  42  under-estimatione.  Of  the 
90  records  for  angles  of  »0  and  less.  65  are  over-estimatious  and  35 
tinder-eetimatione;  of  the  90  records  for  angles  between  90  and 
180^,  83  are  overestimationH  and  7  onderestamatlons.  To  this  extent 
the  characteristic's  of  the  former  results  reappear.  As  a  ver>'  rough 
comparison  of  the  errors  in  drawing  angles  from  memory  with  one 
an^le  and  the  side  of  the  other  given,  in  doing  this  with  both  angles 
visible,  and  in  judging  positions  of  lines,  it  may  be  stated  that  the 
average  error  for  all  angles  *  without  regard  to  their  being  positive 
or  negative)  of  the  three  individuals  whose  records  we  have  for  all 
those  methods  are  3-  40'  in  the  ftrst  oase^  2'  42'  in  the  second,  and 
1*^53' in  the  third.  The  entire  curve  forpositionsof  Unesisthusnearer 
the  line  of  no  error  than  that  for  reproducing  angles.  It  must  be 
remembered  that  much  of  this  resulting  absence  of  error  is  due  to 
the  balancing  of  errors  of  opposite  directions,  particularlv  so  with 
acute  angles.  The  subject  had,  if  anything,  a  smaller  aegree  of 
confidence  in  the  correctness  of  his  reproduction  of  positionsof  lines 
than  in  those  of  angles,  and  had  decidedly  less  confidence  in  the 
former  than  in  the  latter  when  these  were  drawn  with  both  angles 
visible.  An  indication  of  the  regularity  of  these  reproductions  is 
furnished  by  the  average  deviations  of  the  individual  reproductions 
from  their  mean.  This  for  the  three  methods  ( average  of  all  the 
eleven  angles,  eighteen  positions)  is  for  one  individual  2^  dC  for 
angles  from  memory,  1  33'  for  angles  with  the  standard  angle 
visible  and  3^  15'  for  positions  of  lines:  for  another  subject  3-  05'. 
2^  08'  and  3-  49'.  This  would  indicate  the  greatest  variability,  least 
regnlarity  for  the  estimation  of  positions  of  lincH,  the  least  vari- 
ability for  reproduction  of  angles,  with  the  standard  angle  visible, 
and  an  intermediate  degree  for  reproductions  of  angles  from  mem- 
oiy.    This  order  corresponds  with  the  subjective  feelinsr. 

In  general,  then,  we  conclude  that  in  the  reproduction  of  positions 
of  lines  without  reference  to  any  but  imagined  coordinates,  the 
absolute  error  Is  small;  is  on  the  whole  an  overestimation  of  the 
angle*,'  is  greater  with  obtuse  than  with  acute  angles;  while  the 
individual  variation  of  the  results  is  rather  large.  No  simply  form- 
ulatable  law  is  followed  bv  the  resulting  cu^^'e  of  error;  uie  errors 
varying  irregularly  with  t^e  angle  and  the  individaal. 

B   17.— Ok   thb   JtrDGMKNT  op  Horizontai^  Vebtxcai.   and 
Obuqub  Positions  of  Linbs. 

with  the  ftMtetuioe  of   W.  D.  Bsoini. 

It  has  already  appeared  that  much  of  our  perception  of  angles 
and  positions  of  lines  takes  place  by  reference  to  an  ideal  vertical 
and  horisontal  which  we  constantly  carry  with  as  and  have  had 
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forcibly  impressed  upon  os  by  the  ooimtieas  verticals  and  horuon' 
tels  with  which  chrfhrstion  has  smroanded  ns.  It  woald  indeed  be 
gbrmage  if  this  enormoiialy  extensive  experienoe  with  right  angles, 
-vevticala  aad  horixontals  should  not  have  left  its  impress  upon  our 
psycho- physiologica]  organism.  We  have  had  some  evidence  of  it 
in  the  accuracy  of  judging  right  angles;  and  the  importance  of  the 
subject  lad  as  to  undertake  the  deierminaUon  of  the  accuracy  of 
this  Ideal  vertical  and  horizontal.  We  did  this  with  the  apparatus 
above  described,  using  only  the  upper  disc.  The  subject  «mpty  ssi 
this  dtiac  until  the  line  upon  it  appeared  to  him  exactly  vertical  or 
borisontaL  We  aldo  had  him  set  it  in  a  diagonal  position  4d  ,  with 
the  vertical  or  horizontal,  speaking  of  these  aa  '*left  oblique*'  or 
*'  right  oblique,"  according  as  the  upper  end  of  the  line  pointed  to 
the  left  or  right.  Each  »et  oonsistea  of  20  settings,  in  which  the 
four  positions,  vertical,  horizontal,  "left  oblique"  and  *^ri^t 
oblique,"  occurred  in  a  cnance  order. 

Observations  were  made  upon  ten  subjects,  eight  of  whom  set 
each  line  twenty-five  times  'five  sete)  and  two  of  whom  set  each 
line  fifty  times  'ten  sets).  In  the  following  table  appear  for  each 
ffubieot  the  number  of  settings  of  each  position,  the  resulting 
average  for  each  pottiiion  and  the  average  variation  of  the  twenty- 
live  (r««pectiveK  fifty:  records  from  their  mean  vaiue. 

llie  last  line  of  the  table  averages  these  results  for  the  entire  ten 
subjects: 
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STUDIES   FSOM   UHrVEBSITY  OF  WISCONSIN.  -i-^4» 

It  appears  at  once  that  the  ideal  verticals  and  horizontals  that  we 
earry  with  OS  are  exceedingly  accarat«.  This  is  shown  not  alone 
by  the  close  approximation  to  90  and  ISO  ,  but  by  the  very  small 
average  variaUoD,  less  than  two-thirds  of  a  degree.  The  individual 
Tariation  is  also  small;  40.8'  for  90  and  36.1'  for  180'  amongst  the 
ten  snbjecta.  The  diagonal  positions  show  a  larger  and  more 
constant  error;  the  right  oblique,  if  exact,  should  be  at  45-,  but,  in 
all  cases,  it  is  less  than  this.  The  left  oblique,  if  exact,  should  bat 
be  at  i:V)  \  but  in  all  cases  [in  the  first  line  i  J.  J.)  there  is  an  nnder- 
eetunation  of  02']  it  is  overestimated.  This  means  that  in  both 
dan 08  the  oblique  lines  were  placed  too  near  the  position  of  the 
^rizontal,  in  the  one  case  (right)  by  4  10\  in  the  other  (left)  by 
4^  13'.  The  average  variation  is  also  larger  than  in  verticals  and 
horizontals,  being  nearly  3  .  The  indi\idual  variations  for  the  ten 
nih)ect«  are  2-'  42^  and  2-  26'. 

No  elaborate  comment  upon  these  resulte  is  Decesaary.  They 
give  evidence  of  how  thoroughly  we  have  been  drilled  in  the  per- 
eeption  of  rectangular  coitrdinat^^s;  and  the  email  variation  both  of 
the  individual  records  and  of  the  subject**  is  especially  noteworthy. 
Oar  perception  of  positions  midway  between  the  vertical  and 
horizontal  is  not  so  accurate  nor  so  constjiut,  the  tendency  being  to 
approximate  them  too  closely  to  the  horizontal.  The  error  is  the 
•ame  in  direction  and  extent  aa  that  for  angles  of  45-  and  135'^, 
when  they  were  reproduced  with  the  standard  angles  visible  i  see 
Rg.  2  above), but  is  out  of  relation  to  the  corresponding  reproduc- 
tion of  positions  of  lines. 

A  FUBTHEB  STTDY   OF  INVOLUNTAHY  Mo\'KMBNT8. 
Wttb  the  MststftDce  of  Tbomas  P.  CAmm  and  ELdvau)  P.  Sbekmt- 

In  a  previous  contribution  (this  JoumaL,  Vol.  TV.  pp.  398-407)  there 
waa  described  an  apparatus^the  automatograpn — by  which  in* 
voluntary  movements  in  the  direction  of  the  attention  could  be 
readily  recorded;  and  tj-pical  illustrations  were  given  of  such 
movements,  obtained  under  various  conditions.  In  further  study 
of  these  movements  we  attempted  to  determine  the  effect  of  the 
position  of  the  body  upon  them,  to  analyze  them  with  their  eonstit- 
oent  factors,  and  to  experiment  upon  certain  other  points  closely 
related  to  these. 

If  the  arm  be  extended  to  the  side  of  the  body,  movement*  of  the 
band  forward  are  more  readily  made  than  movements  backward, 
and  movements  toward  the  body  more  readily  than  movement* 
away  from  the  body.  The  hand  moves  most  easily  along  a  circum- 
ference of  which  tfie  shoulder  is  the  centre.  The  desideratum  is  a 
position  in  which  movements  in  all  directions  would  be  equally 
eBB\';  while  this  is  almost  impossible  to  secure,  it  may  be  approxi* 
mated  by  extending  the  hana  at  an  angle  of  about  45°  with  the  line 
joining  the  shoulderH  and  vnth  the  elbows  bent  at  an  angle  of  about 
120*.  The  hand  thus  extended  is  placed  upon  the  centre  of  the 
automatograph — firmly  fixed  to  the  table — and  a  constant  posi- 
tion is  secured  by  outlining  In  chalk  the  position  of  the  subject^s 
feet  upon  the  floor.  In  this  way  the  differences  in  question  were 
reduced,  bnt  not  eliminated;  the  average  of  all  the  comparable 
records  at  our  disposal  shows  half  again  as  extensive  a  movement 
towards  an  object  of  attention  to  the  front  as  towards  one  to  the 
rear,  and  a  third  again  as  much  movement  towards  as  away  from 
the  body.  In  some  cases,  too,  the  tendencj*  to  move  forwaro  over- 
balances the  tendency  to  move  towards  the  object  of  attention;  in 
such  cases  we  shonla  have,  however,  a  smaller  movement  to  the 
front  than  when  the  object  of  the  attention  was  to  the  front.  In 
brief,  the  difference  in  the  records  accompanying  the  direction  of 
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the  attention  to  the  front  and  to  the  rear,  seldom  fails  to  appear. 
althongh  it  may  appear  aa  a  dlfff^rence  in  tne  amoont  of  movemeni 
instead  of  In  the  mrection  of  movement.  Rg.  5  shows  a  case  of  Che 
former  kind,  obtained  under  different  but  comparable  conditions; 
Tigs.  7  and  8  illustrate  the  more  usual  result.  The  fact  that  the 
movemente  recorded  ser\*e  as  an  index  of  the  direction  of  the  at- 
tention may  thus  be  established  independently  of  the  influence  of 
the  position  of  the  body;  a  conclusion  corroborated  by  resnlta  to  be 
deembed  presently. 

Obeervation  of  the  subject*e  movements  during  an  experiment 
■trongly  indicated  that  the  result  was  complex,  and  origmated  in 
several  portions  of  the  body ;  it  seemed  both  general  and  local.  The 
chief  factor  In  the  general  movement  was  referred  to  a  swaying  of 
the  bodv  with  the  feet  as  a  pivot;  this  Bwa\in^  of  the  head  "we  re- 
corded by  ftxing  the  recording  plate  horizontmlv  on  the  subject'e 
head'  and  suspending  above  it  the  glass  pencil,  held  in  an  adjustable 
arm,  which  was  firmly  fixed  to  an  upright  on  the  table.  The  device 
for  holding  the  writing  point  is  the  same  as  that  used  in  the  auto- 
matograph  and  is  shown  in  fuU  size  in  Fig  3.  A  cork  ( C)  is  pierced  by 
the  snngiy  fitting  glass  tube  (T)  and  within 
the  tube  the  pointed  glass  rod  \  R )  muvee 
easily  up  and  down,  accommodating  itself  to 
all  irregularities  of  surface  or  movement;  a 
small  rubber  band  (B)  is  useful  in  raising 
the  pencil  off  the  record  and  in  preventing 
it  from  falling  through  the  tube.  For  the 
record  nothing  \^  better  than  the  small 
ground  gla^^s  drawing-  frames  that  chil- 
dren u«e.  Those  nicely  hold  and  stretch 
the  glazed  paper;  they  may  be  stacked 
without  lniur>'  to  the  record,  and  the  frame 
r«reventfi  the  pencil  from  leaving  the  record. 
This  device  may  be  variously  used  and  may 
be  recommended  as  the  simplest  method  of 
recording  movements  of  the  kind  in  Ques- 
tion. It  is  to  be  noted  that  when  the  subiect 
holds  the  record-olate  and  the  f>encil  ia 
fixed,  there  is  recoraed  a  movement  in  oppo- 
site direction  to  that  really  made. 

The  movements  of  the  head*  show  the 
influence  of  the  direction  of  the  attention 
similarly  to  those  of  the  hand;  indeed  the 
correspondence  between  the  two  is  con- 
siderable and  often  striking.  It  appears 
best  when  movements  of  the  head  and  of  the 
hand  are  recorded  at  the  same  time.  Fig.  4 
may  serve  to  indicate  the  degree  and  nature 
of  tne  correspondence;  the  head  movements 
are  apt  to  be  more  extensive  and  distinct- 
ive tnan  those  of  the  hand.  This  favors 
F!(r  8  Derice  for  rKord.  the  conclusion — to  be  reinforced  by  other 
IS'^arS^S  l^S%  con«ideration!^that  the  swajing  of  the 
and  down  In  the  fci«*  tub*  body  contributes  an  important  part  to  the 
<D  held  In  the  oork  fC).  automatograph  records. 
The  rubber  band  <B)  pre-  ^     ^ 

VMtilterDd  from  faOlac 
thnMckk  Um  tab*. 

*To  tMtea  OUa  npoa  the  •ub)eec*a  taMd.  a  servw  ej*  >•  CMtaned  »o  each  end  of  tba 
franw  boUtu  the  naoked  papvr;  a  nibber  baod  I*  draws  ovar  Mch  arm  up  to  tba 
■bOoMer;  lokUi  band  kl  aflUad  anocher  rubber  baad  paMlnR  Uuoiwh  the  screw  eje  and 
tktt*  sauiiilmi,  Cha  fnuae  upon  th^  br-ad.   Some  soft  paddlns  under  the  frame  bs  desirable. 

' '   forlhliSteid7(riim  3  12  and  IS)  have  all  been  cakea  upon  the  same  in- 


dlvltaal  aad  tfaoa  are  aa  oomparable  a«  poasiole. 
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We  failed  to  discover  any  conBtant  tendency  to  sway  in  a 
special  direction;  movements  backward  seemed  to  be  aa  readily 
made  as  those  forward,  and  to  the  rie^ht  as  readily  as  to  the  left. 
When  the  attention  ia  not  directed  In  any  special  direction  or  Is 
directed  to  a  point  overhead,  an  irregular  forward  and  backward 
as  well  as  lateral  swaying  results,  which  is  quite  different  from  that 
accompanying  a  definite  direction  of  the  attention. 


FlC-A*    OouDttDK  metronome.    ^   Upper  Uoe,  movemeata  of  head;  tawi*r  liD«,  of 

baod  oo  autoiuatOKrnph;  tirue,  45  ttHcoiidrt.  Thr  lif«<l  iiiiiveint*uts  urt*  n<>vi.*nkKJ.  but 
have  beea  airain  rvT>friWNl  fnr  n*&dter  coni|>arWin.  Fig*,  4  to  13  ntv  all  •thtAlucd  upoD 
Ibe  aame  mibjoct.  Ttie  arrows  iudlcale  div  direction  In  whlcb  the  object  atteoded  to 
wa«  Bituatad. 

The  most  obvious  method  of  eliminating  these  swaying  move- 
ments is  to  experiment  with  the  subject  in  a  sitting  position.  A 
typical  record  of  the  hand  movement  on  the  automatoeraph  with 
tne  attention  directed  to  the  front  appears  in  I,  Fig.  5.     The  irregu- 


Tig,  6.    OouDtlnf;  metronome.     Fftvldc  — 
ttma,  100  wcondft.    II,  --  >  ;  time,  i&  sooonds. 


▲utDmatograph,  ilttln^.    I, 
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lar  lateral  OBcillations  have  nearly  disappeared;  the  ftendency  to 
move  along  a  circumference  of  which  tlie  shoulder  is  the  centre  is 
marked.  A  more  Hatis  factory  method  of  eliminating  the  BwaringB 
of  the  body  conBista  of  holding  the  pencil  in  one  hand  and  the 
record-plate  in  the  other;  in  this  way  pencil  and  record  sway  to- 
gether and  thus  no  record  of  it  is  maae.  Under  these  conditions 
we  obtain  a  characteristic  type  of  movement;  the  several  oscilla- 
tionn  are  small  and  fine,  ob  appear  best  when  examined  with  a 
magnifying  glass.     Fig.  6  illustrates  the  type  of  movement  very 


Fl|c   8.    *^  OounMns  niAtroDome 
time  or  cacti,  M  m»ooik1h.    FactnK  — ^ 


KiKht  hiud  h--M*  |>ePclL  left  hand  holds  record; 
,    Upper  tlno.  ftUiHllDK;  lowtrr  line,  naUnir. 


well.  It  further  illuHtrates  that  by  this  method  there  is  no  differ- 
ence, or  but  a  slight  one^  between  the  records  taken  while  the  sub- 
ieot  is  standing  and  while  sitting;  which  is  nrecisely  what  should  be 
ihe  case  if  tlie  general  movements  of  the  boay  have  been  eliminated. 
In  this  figure  traces  are  observed  of  a  somewhat  regular  periodic 
"carve";  these  mark  the  respirations,  and  in  II,  Pig.  7,  they  are 

suflloiently  distinct  and  regular  to 
be  counted,  about  twenty  to  the 
minute.  It  is  natural  that  the  res- 
piration should  uppearf  because  the 
arm  holding  the  record-plate  is 
rested  against  the  body,  and  thus 
records  the  abdominal  movements, 
though  these  are  apt  to  be  obscured 
by  involuntary  movements  of  the 
hand  holding  the  pencil.  The  tend- 
ency to  move  towards  the  object  of 
attention  appears  throughout;  Fig. 
7  further  illustrates  a  movement  to 
the  rear  as  well  as  to  the  front,  and 
in  Fig.  8wc  have  an  unusually  clear 
indication  of  readiness  iivith  which 
the  direction  of  the  att-ention  mav 
be  received.  The  subject  atten<is 
to  and  counts  the  beats  of  a  metro- 
nomCf  which  is  in  turn  carried  from 
one  corner  of  the  room  to  the  next; 
the  hand  accurately  follows  the  at- 
tention, yielding  an  almost  perfect 
square.  In  al!  these  tests  It  is  im- 
portant that  a  position  be  chosen  In 
which  movements  In  all  directions  are  equally  possible. 


Flff.  7.  TblnklDfc  of  «  bulldlnr. 
VWiiK  A:ei*nrtlnir  Rleht  haitd  holds 
mocil,  I  left  haod  holtlH  riwo'  d ; 
nme  of  ■  e*ch  (X)  an-uudx.  I,  jl;  II,  i  ; 
•bows  reaplr&llon.  T  I 
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Afl  a  further  test  of  oar  analysis  of  these  movement  we  recorded 
the  movements  of  the  two  hands  at  the  same  time.  This  may  be 
done  by  holding  a  pencil  in  each  hand  over  a  record- plate  placed 
upon  a  table,  or  by   holding  a  record-plate  in  each  hand  under  a 

writing  point  projecting  from  a 
table  or  nprigfat.  The  difference 
between  these  methods  is  not 
great;  the  former  method  allows 
of  slight  finger  movemente,  while 
the  latter  does  not.  The  latter  is, 
on  the  whole,  more  convenient^ 
because  the  natural  sinking  of  the 
hand  cannot  spoil  the  record, 
which  might  be  the  case  in  the 
other  method.  The  record-plate 
was  placed  unon  a  light  boards  to 
which  a  hanole  set  vertically  or 
horizontally  could  be  attached. 
Both  methods  admit  of  a  variety 
of  positions  of  the  arms  and  hanw 
and  dispense  with  the  necessity 
of  maintaining  the  record-plate 
level*.     The  results  show  that  the 
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0  to  D, 


DC  n 
pcAcUTleft  taud  boldii  rMwrd 
B.  a  ;  from  B  to  C  — >- :  rra 
I   ;     I     tr»im    D   to    E,      -< — 
1        I     Eacb  jmrt.  *^  M<ooud«. 
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movements  of  the  two  hands  are 
very  similar  indeed;  part  but  not 
all  of  this  similarity  is  due  to  the 
swayinff  of  the  body,  which  would 
naturally  affect  the  two  sides 
.««...  but  there  seems  also  a  tendency  for  the  two  hands  to  move 
logetner  in  following  the  direction  of  the  attention.  Fig.  9  illus- 
trates the  close  Bimilarity  of  the  movements  of  the  two  hands.  It  ia 
Important  to  remember  that  the  records  must  be  made  in  the  same 
way  and  the  hands  be  held  in  the  same  position.  The  tendencv  to 
move  is  greater  when  the  hand  is  held  away  from  than  when  held 
•loae  to  the  body;  fig.  10  iUustrates  this*  difference  and  at  the 
•ame  tim^  shows  the  correspondence  of  the  form  of  the  movement, 
notwithstanding  the  difference  in  extent. 

We  have  thus  illujstrated  a  variety  of  methods  of  recording  in- 
volnntar>'  movement*  and  of  analyzing  the  chief  factors  contnbnt* 
ing  to  the  result.  In  a  measure  this  separates  the  mechanical  from 
the  psychological  portions  of  the  movements  and  sheds  some  light 
upon  the  positions  and  methods  used  in  muscle-reading;  the  ad- 
ditional facilities  derivable  from  the  movements  of  KKM>motion 
should  not  be  overlooked. 

To  this  account  may  be  added  a  few  illustrations  interesting  from 
variooB  points  of  view.  Involuntarv  movements  are  naturaBy  not 
limited  to  the  horizontal  plane;  the  rod  sliding  within  the  tube 
•imply  records  these  alone.  We  maj'  fix  the  record-plate  In  a 
vertical  position  against  the  wall  and  take  the  cork  between  the 
of  the  outstretched  hand,  holding  the  tube  in  a  slanting 
Ition,  and  thus  record  vertical  movements.  Tliis  is,  however,  a 
ig  position^nd  the  fatigue  is  manifested  in  a  sinking  of  the 
and  arm.    This  is  uaoaUy  quite  rapid  and  may  residily  be 

tW  dMbraooB  bvtweao  f«cnnH  mmit  vtth  Om  Mitocnatocr»pii  and  wlllk  tfw  derto* 
flvnnd  te  ng.  1  Iwld  in  the  huid,  !■  malnljr  one  at  fwtt>nt  of  movtaatnt.    Tb«  smo- 
monte  iiM*«  fladir  the  tcndeocT  U>  more  tonrda  the  object  ot  attoatloo  as 

The  niop-rAtiooa  of  tui  artidp  oooDpmd 


or  lb*  body 
waa  tttmt  of  Uke  tfwttitv  whom  th«  naCam  of  Cbe  difl«r«oo». 
to  (bat  a  reata  the  arm. 


A.  further  adTaatage  of  the 


B«oord  TertloAl.    Factnjt: 


THnM.  M  IM. 


recorded;  an  illustration  is  ffiven  in  I,  Pij^r.  12.  If  in  this  poidtion 
the  attention  is  directed  forward,  we  obtain  a  resultant  of  the  two 
tendencies,  as.  Is  shown  in  the  diagonal  curve  of  Fig.  U.    £1g.  19 
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farther  iUustrates  an  iDtereeting  point  similar  to  that  illustrated  in 
Pig.  6.     In   curve   I   the   fttt43ntion   is   directed    downwards,  which 

?|uTckens,  though  probably  not  con«idorably,  the  natural  tendency 
or  the  hand  to  fall;  in  cuf\'e  II  the  attention  1b  directed  to  a  point 
overhead,  and  we  observe  that  this  tendency  ahmost  exactly 
biilance«  the  effect  of  the  natural  fatigue  and  thus  yields  this  peoul- 
iftrly  interesting  result. 


tbJDklng 


"H 


ft  polot  overhead',  time,  i6  Bccondi. 
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Onr  attempts  to  utillKe  this  method  for  measuring  the  different 
degrees  of  attractiveness  of  different  senses  or  sense -ImpresslonB 
have  not  been  very  successful;  and  this  is  mainly  due  to  the  great 
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vmriikbility  of  the  reanJt.    We  have  a  few  iUufltrations  of  the  dlffer- 
oaoe  in  queetion  of  suQlcieat  interest  to  reproduce.     In  Pig.   IS 


9  Tig.  13.    ^    I.  coimUuje  nielrottom«.     Aut4>m&toRraph,    r«ciitfr   — ^.    Time,  M 

necond*.  — V  II,  counting  peoJuluui.  AnlomBCovniph.  tmcing  — ->..  Time,  3&  aeo. 
curve  I  reprosentd  the  movement  of  the  hand  while  the  subject  waa 
counting  the  strokes  of  a.  metronome  for  35  Heconds;  the  movement 
U  towaraa  the  object  of  attention,  but  is  slight.  Chirs'e  II  represents 
the  movement  wnere  a  pendulum  is  sub.stitutcd  for  a  metronome,  a 
visual  for  an  auditory*  impression.  In  this  cfise  the  usual  impression 
claims  the  attention  more  strongly  than  the  auditory;  and  this  cor- 
responds with  the  subject's  analysis  of  his  mental  processes.  The 
subject  is  a  noted  American  novelist  and  desoribea  himself  as  a 
fitrong  viaualizer  and  in  general  an  eye-minded  person. 


i^lg  II.    >>      K»oiuK  — >■.    Raad  on  mutomatorrmph.      From  A   to  A  ;    rewUiif 

ooloPt;  U  K>oond«     From  A'  oo,  counUnir  pendulum,  25  iwiiconfts. 

In  Via.  14  the  flobject  was  asked  to  call  the  names  of  patches  of 
colors  fixed  to  the  wall  opposite  him-,  he  did  this  uncertainly  for  36 
ueoouda,  his  hand  moving  from  A  to  A';  at  this  point  the  counting 
of  a  pendulum  wan  substituted  for  the  reading  of  the  colors  with  a 
markedly  different  result,  the  hand  mo\in^  directly  and  rapidly 
towards  the  pendulum.    Upon  examination  it  proved  that  the  sub- 

t tact's  color  vision  was  quite  defective,  so  that  the  colors  did  not 
lold  his  attention,  while  the  pendulum  did.  The  difference  Is  too 
marked  to  be  occidental,  and  is  certainly  most  interesting. 

Ati  i"'".— sting  problem  upon  which  further  research  is  contem* 
nU'  I'orrelatiou  of  t\T)es  of  involuntary  movements  with 

leui  .   i<t5,  sex,  indivlaual,  health  and  disease,  and  the  like. 

A  f'  Its  were  made  upon  children;    ther  show  at  onc« 

th><  1  children  possosa  over  their  muscles  and  a  eimlUr 

.;;  the  attention  as  required.     They  thus  yield  an 
^alar  result,  showing  very  extensive  and  coarse 
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movements,  asnally  towards  the  objet^t  of  attention,  bat 
oscillations.    Fig.  15  may  serve  as  a  tj'pe;   in  35  secondsj 


great 
hand 


VUC.  U,  — ^  Hftod  on  uitoinACoferaftti.  F^'htijc  — ^.  oouqUqjc  wodulum-  Timet 
tt  aeooodt.  Tb«  rpvord  froiu  B  to  C  is  continuoua  with  Uuu  'C  A  to  b.  Tbe  subircfc,  • 
tiiUd  of  olerea  yean. 

ha«  moved  by  large  skips  aeven  inches  toward  the  pendolrnn^  the 
OBcillations  of  which  the  child  was  counting.  The  difference 
between  this  record  and  ihone  obtained  upon  adults  is  striking 
enough  to  warrant  further  study. 

Much  attention  has  recently  t>cen  paid  to  the  subject  of  automatic 
writing;  in  this  the  subject  unconsciously  gives  indication  not  of 
the  direction  but  of  tbe  nature  and  content  of  his  thoughts.  We 
made  a  few  attempts  to  obtain  such  upon  the  automate  graph,  but 
entirely  without  success;  we  asked  the  subject  to  ttiink  of  a  certain 
letter  or  simple  geometric  figure  and  examine  the  record  for  any 
trace  of  the  outline  of  this  lett-er  or  fig:ure.  While  this  method 
yielded  no  trace  of  such  a  result,  it  gave  us  a  valuable  "control" 
over  the  movements  in  which  the  attention  was  directed  in  a  defi- 
nite   direction.      In    Pig.   16    the    subject    was    thinking   of    the 


fliT- IB-    ThlnklDff  of  l«Ucr  O.   Pencil  Id  hand :  record  oo  table.    l,it«odliis;Il,iitUnc. 

letter  O:  this  was  not  thought  of  as  in  any  special  location  and  the 
record  likewise  falls  to  show  a  movement  In  anv  special  direction. 
Two  records  are  shown,  one  while  Htanding  and  one  while  sitting, 
ftod  these  will  show  the  difference  in  the  general  and  local  move- 
ments in  the  two  cases;  the  subject  is  the  same  as  in  Figs.  4- U. 
This  adds  the  corroboration  of  a  negative  proof  to  the  general 
interpretation  of  the  results. 


*??■«    4S6- 
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Further  Studibs  of  CLASsmcATiON-TncBS. 

with  tb«  aaalfttAno*  of  Gko.  W.  OCooftSBoOdi,  K.  C.  Bot-Tov  and  C  T-  Joawrow. 

Thia  t«rm  was  applied  in  the  last  series  of  these  studies  (this 
Jonrnal,  Vol.  IV.  p.  411)  to  the  time  occupied  in  referring  a  word 
or  object  to  it«  class.  The  speciftl  problem  studied  related  to  the 
time  required  for  answering;  by  the  word  "noun,"  "  verb"  or  "adj." 
(for  adjective)  when  one  of  ten  known  nouns,  verbs  or  adjectives 
was  called:  i.  e.,  to  refer  a  familiar  word  to  its  proper  part  of 
speech.     Tnis  was  done  when  the  words  were  either  nouiM  or  rer&«, 


nouns  or  adjeciiveSf  verba  or  adjectivesy  and  nouns,  verbs  or  adjectives. 
The  times  were  measured  by  aid  of  a  "mouth-key,"  in  which  the 
release  of  a  bit  of  wood  hold  between  the  teeth  started  or  stopped 


a  chronoBcope.  The  nutural  opening  of  the  teeth  in  speaking  tnus 
served  to  mark  the  limit*  of  the  time  measured.  A  simple  reaction 
was  obtained  by  answering  always  with  the  sound  "eft"  (violent 
explosive)  when  the  voice  of  the  observer  was  heard;  the  action  of 
repeating  the  word  heard  was  regarded  as  involving  essentiaUv  all 
the  steps  involved  in  the  classification-time,  except  that  needed  for 
mental! v  making  the  claasification.  In  order  to  bnng  our  former  re- 
sults in  oirect  comparison  with  those  about  to  be  described, we  repeat- 
ed the  same  Het  of  reactions  upon  F.  E.  B.  and  E.  T.  J.  as  were  last 
year  made  upon  the  other  two  observers.  The  following  table  ^ves 
(in  a  =  .001  second  )  the  simple  reaction-time;  the  repetition-tune; 
the  classification-time  of  nouns  and  verbs,  of  nouns  and  adjectdves^ 
of  verbs  and  adjectives;  the  average  of  these  three;  and  the  claaoi- 
flcation-time  of  nouns,  verbs  and  aujectives.  Each  entry  represents' 
the  average  of  about  12  sets  of  20  reactions  each.  The  lowest  line 
gives  the  general  average  of  all  the  results. 


Aver. 
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867 
280 
364 
3M 


628 
679 
812 


191        M4       604       606 


096 

697 
623 
619 


598 
679 
604 
611 


696 

636 
602 
614 


i 


667 
678 
663 
684 


612       673       4U 


406 
440 
401 
436 


229 
356 
838 

248 


m. 


From  this  table  we  may  gather  that  it  takes  191ff  to  aSgnal  by  a 
vocal  reaction  that  a  sound  has  been  heard ;  3440  to  repeat  a  spoken 
word'  the  difference  between  these  1534^  for  the  processes  of  dia- 
tinguiBhing  the  sound  and  calling  into  play  the  proper  vocal  utter- 
ance;   612/T  to   refer  a  spoken  word  to  one  of  two  grammatical 
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SeTers]  cODclosionB  drawn  Crom  the  former  table  reappeao'  in  this 
The    thre^   kinds   of    rlMriflratlniM   vith  two  riii»iT 


eqo&l  times;  the  artrtitkwtml  ttee  needed  to  nuke  the 

when  the  word  nuy  be  one  of  three  deeees  ie  abovfr 


Beech 

ix.  J 


■Be.     Ftether,  the  piocjeea   of  cl^ealfjIiHL  wosdje  as  «ni- 
ftody  or  drsM  la  longer  then   rlmwifjilTig  tnem  ee  parte  of 


for  three  sobjecte,  for  J-  J.  bv  14<Vt,  for  F.  E.  B.  by  VBr,  lor 
T.  J.  bv  eic,  bat  7ir  shorter  for  G.  W.  M.    G.  W.  M.  e^»«rieneed 
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nnusuiU  diiQoaltv  in  naming  the  paxts  of  speech  of  wordfl,  ftad 
found  the  classincation  with  animaly  body,  dre»s  somewhat  easier 
than  the  others;  it  ia,  perhaps,  fair  to  regard  the  average  of  the 
other  observers  102a  (or  an  increase  of  17%)  aa  repreBentlng  the  in- 
creaeed  difficulty  involved.  It  is  easier  upon  hearing  the  word  dog, 
to  recall  and  Hay  that  dog  is  a  noun  than  that  dog  is  an  anirruu; 
which  would  in  turn  indicate  that  we  have  been  better  schooled  in 
recognizing  the  parts  of  speech  of  words  than  in  recognizing  the 
more  or  less  natural  classes  into  which  the  objects  denoted  fall. 

Our  three  groups  of  ten  words  each  were  chosen  with  reference 
to  easy  oietorial  illustration,  for  our  design  included  the  classifica- 
tion of  tne  pictures  of  these  objects  as  well  as  of  the  spolcen  words. 
For  this  purpose  pen  and  ink  drawings  of  the  thirty  objects  were 
prepared  and  faiiteued  upon  small  slips  of  glass;  the  drawings  were 
of  a  uniform  size,  the  extreme  outlines  being  contained  within  a  cir- 
cle 36  mm.  in  diameter.  A  frame  was  made  in  which  ten  of  these 
pictures  could  be  mounted  in  a  carriage  and  moved  along  horizon- 
tally In  back  of  a  shutter  such  as  the  photographers  use.  Thi« 
shutter  consisted  of  two  wings  in  back  of  an  o{>ening  of  adjustable 
eize:  a  pressure  on  an  air  bulb  withdrew  the  wings  from  the  open- 
ing in  the  nsual  way,  and  in  so  doing  established  an  electric  circuit 
by  which  the  chronoscope  was  started.  By  the  aid  of  a  series  of 
spring  stops  and  a  weignt  to  move  the  carriage,  we  could  conven- 
iently and  quickly  bring  any  one  of  the  ten  pictures  behind  the 
opemng  in  the  shutter.  Tlie  reaction  was  made  as  before  by  speak- 
ing the  appropriate  class  name  with  the  mouth-kev.  After  each 
ten  reactions  the  pictures  were  changed  and  two  series  of  ten  reac- 
tlons  each  constituted  a  set.    The  following  table.  arran|;ed  similar* 

trmer  tables,  gives  the  results  of  our  "pictonal"  series. 

'  under  ^'simple"  and  *'  naming'*  represente  the  average 


ly  to  the  former 
El 


lach  entry  under  ^'simple"  and  *'  naming 
of  12  sets  of  20  observations  each;    each 
colonma  of  8  such  sets. 


represente  tne  average 
entry  under  the  other 


AmUAt^  BODT,  DRB8B.— PEotorvxl  8erte». 


203 

214 
236 

1S5 


Aver. 


4»4 
522 
663 
668 


624 
647 
663 
646 


628 
404 
661 

607 


670 
632 
677 
634 


300       633       545       623       661       639       60B       330 


640 
626 
667 
626 


603 
605 


in 

SS'Sai 


338 

312 
332 
341 


•033 


68 
79 
71 
63 


Again  it  appears  that  the  olaasiflcation  of  a  word  into  any  one  of 
the  three  pjOrs  of  classes  requires  about  equal  time*,  and  that  the 
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additional  time  to  do  this  for  one  of  three  claases  remains  the  same, 
about  7(h. 

The  chief  result  of  a  comparison  of  this  with  the  former  table  is 
the  fact  that  it  takes  Ic^  time  to  cUuuify  a  picture  than  a  word;  less 
time  to  recall  and  say  that  '*  dog  is  an  animal  ^'  when  the  picture  of 
a  do^  is  shown  than  when  the  word  is  spoken.  While  the  olassifica- 
tion  in  the  verbal  series  (for  two  classes)  requires  6705^  in  the  pic- 
torial series  it  requires  only  639a,  or  131o  less;  for  classification  into 
three  classes,  741ff  and  608r,  or  133(i  less.  It  is  fairer  to  take  account 
of  the  differences  in  the  simple  reaction-time  of  the  verbal  and  pic- 
torial series,  191r  and  209o;  and  thus  the  difference  in  the  mental 
processes  of  classification  is  greater  b^'  18a  than  the  differences  just 
given. 

In  the  verbal  series  we  found  reasons  for  regarding  the  time  of 
repeating  a  spoken  word  as  involving  all  the  processes  of  classify- 
ing the  word  except  the  act  of  recalling  the  clasaification  (see  Vol. 
IV.  pp.  412-413);  the  pure  mental  classification  time  for  the  gram- 
matical series  (two  classes)  would  thus  bo  268t,  for  the  verbal  ani- 
mal-body-dresfl  series  326?.  In  the  pictorial  series  we  were  unable 
to  devise  any  means  of  making  this  elimination,  and  so  cannot  say 
how  much  of  the  difference  between  the  simple  reaction  and  the 
entire  classification-time,  33(V7,  is  taken  up  by  the  process  of  recog- 
nizing and  indicating  the  recognition  of  the  picture,  how  much  by 
the  recalling  of  its  class  name.  There  are  strong  reasons  for  believ- 
ing that  very  much  the  greater  portion  of  the  ^Oa  is  taken  up  in 
the  mental  classification  process. 

It  is  further  of  interest  to  compare  the  process  of  classifying  with 
that  of  naming.  Is  it  a  more  compUcated  process,  npon  seeing  the 
picttire  of  a  dog,  to  say  *'dog"  or  to  say  "animal''?  Do  we  first 
recognize  the  Unes  as  representing  a  dog^  and  then  decide  that  a 
dog  u  an  animal,  or  do  we  at  once  recogmze  the  drawing  as  that  of 
an  animal?    We  are  able  to  give  but  an  imperfect  answer  to  this 

anestion.  For  J.  J.  it  is  easier  to  name  than  to  classify,  and  the 
Lme  is  shorter  by  66<t;  for  Q.  W.  M.  and  F.  E.  B.  there  is  practi- 
cally no  difference;  for  E.  T.  J.  naming  requires  32^  longer.  The 
inferences  from  these  resulte  ore  that  the  two  proccHscs  are  about 
of  equal  complexity,  that  it  is  unlikely  that  the  specific  recognition 
of  the  cla^s  t-o  which  the  object  belongs  includes  the  recognition  of 
the  individual  object,  and  that  the  processes  may  be  different  in 
different  persons. 

We  have  alreadv  noted  that  the  three  pairs  of  dlstinctlonB  of 
claases  are  of  equal  difficulty;  it  is  further  of  interest  to  aecertain 
whether  it  is  easier  to  pronounce  a  word  a  noun,  verb  or  adjective; 
a  name,  a  pioture^that  of  an  animal,  of  a  part  of  the  body,  or  of  an 
article  of  dress.  The  following  table  gives  the  data  for  this  decision, 
and  by  noting  the  numbers  in  bold  type  we  see  that  on  the  average 
of  all  rases  In  which  a  word  was  pronounced  a  noun,  the  time  re- 

?[nired  was  616<t,  for  verbs  627r),  for  adjectives  661^;  for  animals  695(t, 
or  body  690^,  for  dress  698^;  for  pictures  of  animals  666*t,  for  body 
fi68T  for  dress  564^.  In  each  clasa  the  three  types  of  olasslflcation 
are  Ihus  of  practically  equal  difficulty.  The  increase  of  time  needed 
to  pronounce  a  word  an  adjective  above  that  needed  to  pronounce 
it  a  noun  is  of  note,  however,  amounting  to  36ff  in  the  average  and 
appearing  in  each  of  the  four  individuals.  The  individual  records 
agree  well  with  their  average.  The  table  will  doubtless  be  clear 
withont  further  comment: 
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The  flaal  average  (532''>  representfl  the  average  of  960  reactiona. 
animals  being  named  340  times,  parte  of  the  body  266  times,  ana 
articles  of  dress  3&4  times.  We  also  append  a  statement  of  the 
number  of  errors,  I.  e.,  in  which  a  word  or  picture  was  referred  to  a 
class  not  its  own.  Onr  data  for  nouns,  verbs  and  adjectives  relate 
only  to  F.  E.  B.  and  E.  T.  J. ;  for  these  the  numbers  of  errors  in  per- 
centage of  observations  taken  are  as  follows: 
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Suner. 

K-A- 

H-V. 

V.-A. 

K.  V.-A- 

Avcray*. 

F.  E.  B. 
B-  T.  J. 

1.87 

a.93 

8.17 
1.S7 

8.17 
1.87 

2.92 
1,25 

4.27 
1^ 

Average. 
-* f 

2.30 

ZM 

a.92 

2.09 

3.08 

For  the  verbal  aeriea  the  errors  in  percentage  are; 


ftcWKCT. 

A.'B. 

A-'D. 

a-D. 

A.-B.'D 

.,™,. 

J.J. 

7.92 

6.42 

3.33 

6.83 

6.77 

O.W-M. 

0.92 

12.92 

12Ja 

14^ 

12^ 

P.  B.  B. 

6.00 

2.92 

6.42 

2.60 

S.96 

B.  T.  J. 

4J» 

8.17 

6.00 

1.46 

4.38 

Average. 

8.61 

6.86 

6.67 

6.08 

6.60 

AvenM«  of  r.  E.  B.  aod  E.  T.  J..  4.1T 

For  the  pictorial  seHes  the  eiTor»  in  percentage  are: 


SrwBCT. 

A.-B. 

A.P, 

B-D. 

A.B.-D. 

ATftfmw. 

J.J. 

1.26 

3,76 

0.83 

0.67 

1.56 

G.W.M. 

10.00 

0.83 

3.76 

8.12 

6.62 

F.  E.  B. 

0.63 

1.26 

1.87 

1.26 

1.36 

E.  T.  J. 

0.68 

0.63 

1,87 

2.60 

1.41 

Average. 

3.13 

1.67 

2.03 

3.12 

2.46 

ATCTftfreof  r.  E.  B,  aod  E.  T.  J.,  i.a. 

It  appears  that  the  peroentage  of  error  is  smallest  for  the  picto- 
rial leneSf  largest  for  the  verbal  series,  and  intermediate  for  the 
fframmatical  seriea.  The  Individual  difference  that  should  be  noted 
Is  the  larse  number  of  errors  of  Q.  W.  M.,  which  is  undoubtedly  re- 
lated to  the  shortuees  and  mode  of  his  reactions.  The  order  of  the 
four  subjects  regarding  their  liability  to  error  is  the  same  in  the 


BTCTBIEB  FBOX 


OF  -wmooiSBa.  -^^Ams 


■ndpftctoriali 
oi 
tiM  tine  of  the 

of  the  cvTOoeovs  _ 

and  tiMTreaato  I 

Use  two.    la  the 
there  fs  probebly^  a  greater  vtaiatMUi  tfaaa  te 


is  gtren  in  pereentaM  of 


J.J. 

o.w.  a. 

T.tB. 

E-T  J 

A,«.. 

9U 

••.9 
107^ 

119-5 
1C8.1 

107.1 

Verbal  SariM 
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WKh  tb#  awrtwTamy  of  G»o&oc  W.  Mooaisorsx,  TtOom  to  ftfthilutj. 

Hie  ezTor  is  indicating  with  which  one  of  a  sertoe  of  vimal  im* 
an  anditorr  or  other  impreasion  aeema  atmoltaneoas^  wa* 
DOted  by  Wondt'  He  stadiea  it  by  baTing  an  index  rotate  ia 
front  of  a  ^7adaat«d  disc  at  a  conatant  rate,  or  again  by  having  it 
oacillate  with  a  pendolar  movement,  and  noting  to  what  stroke  of 
the  diac  the  hand  eeemad  to  l>e  pointing  when  a  bell  sounded.  The 
aofeoal  moment  of  the  eoond  waa  determined  by  the  observer  by 
morlng  the  pendolTim  slowly  across  the  disc  and'  the  error  in  timia 
was  then  oafciilated  by  mathematical  formula.  With  this  appaiwtoa 
Wondt  eataWished  that  it  takes  many  separate  judgmente  before 
one  is  re-ady  to  make  one's  deoiaion;  that  the  error  is  very  vari- 
able; that  the  error  for  almost  all  the  rates  of  movement  osed  la 
i.  e.,  the  time  at  which  the  bell  Is  said  to  have  rang  pre- 
the  time  of  Its  actuAl  ringing;  that  this  error  decreases  as  the 
apeed  tncreaaea^  ontil  it  becomee  positive;  that  the  error  increaaea 
In  the  aooelerating  portion  of  a  pendolar  movement,  and  decreasea  in 
the  portion  of  diminishing  velocitv;  that  the  error  with  the  constant 
motion  disappears  when  one  division'  of  the  disc  correEponded  to  j^ 
of  a  second  (  =  28c  )  and  the  inter^'al  between  successive  sounds  of 
the  bell  is  one  second ;  and  finally  the  very  important  fact  that  the 
determination  was  considerably  under  the  control  of  the  will  of  the 
observer,  and  waa  influenced  by  the  direction  and  nature  of  the  at- 
tention. 

Wnndt  alao  experimented  with  more  than  two  slmoltaneooa  Ira- 
preeslond.  but  his  results  on  this  point  need  not  now  be  considered. 

Tschiscn  ( Wnndt^s  Rtndies  IT.  603-634  >  has  oontribnted  an  elabor- 
ate research,  working  with  the  same  apparatoa,  but  his  main  resolta 
are  concerned  with  the  determination  of  the  error  with  several 
slmoltaneoDS  impressions.  Reference  to  his  restilte  will  be  made 
later  on.  Both  TBchisch  and  Wundt  connect  with  their  results  an 
elaborate  theoretical  interpretation. 

^Ttikt  Airkloo  ref(>n  to  the  siiiaUmc  ptvtkio  of  tbe  divided  dn^le  tekso  into  accDSBt 
In  ilM  mbjeet's  jodrment ;  Wu&dt^  mmmnttm  mm  licmd  bMi  a  muit  for  t-rtrj  tv» 
d^iw,  but  U  Is  lo  tw  laferrrd  tta«t  be  JsdMd  oslr  ••  Am  &e«r«ai  leo  de^reM.  lt»« 
ImportaiKM  ot  ihis  polol  la  tbe  sabjeoc  of  4'mitff' 
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For  several  reasons  a  reinvestigation  of  the  fondamental  factors 
of  these  interesting  phenomena  seemed  desirable:  the  accepted  in- 
terpretation of  the  error  as  the  time  needed  for  tne  reception  and 
elaboration  of  the  perception  {  C<ympl\cation  einer  VortteUung*) 
seemed  questionable;  the  aependence  of  the  error  upon  the  appar- 
atus as  well  as  upon  the  mode  of  judgment  seemed  not  to  have  been 
sufficiently  regarded.  The  phenomenon,  when  reduced  to  its 
simplest  terms,  may  be  thus  described:  There  Is  a  series  of  senae- 
ImpretMiions  following  one  another  in  a  recognizable  order  and  the 
members  of  which  are  distinguished  from  one  another  both  in  time 
and  by  some  other  characteristic;  adisparateand  momentary  sense- 
impression  is  interposed  at  some  moment  unknown  to  the  subject, 
and  he  must  determine  with  which  one  of  the  series  of  impressions 
the  disparate  impression  seemed  to  coincide.  In  order  to  take  note 
of  small  errors,  it  is  necessarj'  that  the  successive  members  of  the 
aeries  of  sense-impressions  be  rapidly  distingxiished-,  and  sight  and 
hearing  alone,  therefore,  are  available  for  this  purpose.  It  is  true 
thatp  we  can  distinguish  both  these  and  other  sense'impressions  by 
the  artificial  device  of  counting,  but  this  process  is  too  slow  and 
absorbs  too  great  a  share  of  the  attention  to  be  here  available. 
Sight  is  decidedly  the  preferable  sense  by  reason  of  its  superior 
power  of  taking  in  a  large  range  of  impresaioiia  at  once;  and  in 
many  wavs  the  most  convenient  visual  impreasiona  are  the  divisions 
of  a  divided  c-ircle.  The  place  of  a  given  mark  in  the  circle  is 
readily  determined  when  each  fifth  or  tenth  mark  is  diiferentiafced 
from  the  others;  the  circle  need  by  Wnndt  has  a  short  stroke  for 
each  two  degrees  and  a  larger  stroke  for  each  ten  degrees,  and 
this  division  we  have  used  in  our  experiments.  A  point  taravels 
along  this  visual  scale,  and  for  the  interposed  impression  the  stroke 
of  a  bell  or  an  electric  shock  on  the  finger  is  most  convenient.  Oar 
problem  then  is  simply  this:  Where  upon  the  di\nded  circle  was 
the  moving  point  wnen  the  bell  sounded  or  the  shock  was  fell? 
The  most  important  factor  in  this  decision  is  obviously  the  accuracy 
with  which  the  subject  is  required  to  decide;  i.  e.,  whether  he  is  to 
determine  the  point  when  the  bell  sounded  to  the  nearest  ten,  five, 
two  or  one  degree;  this  is  the  one  point  that  must  be  determined 
before  the  obser\*ations  can  proceed,  and  indeed  must  be  considered 
in  the  preparation  of  the  divided  circle.  And  yet  it  is  a  surprising 
fact  that  tnis  is  the  one  point  upon  which  former  observers  have 
been  most  reticent;  one  can  only  infer  it,  and  that  not  too  certainly 
from  the  apparatus  used.  Wun'dt,  in  his  observations  with  an  index 
revolving  at  a  constant  rate,  judged  to  the  nearest  ten  degrees; 
Tschisch  apparently  judged  more  accuratelv,  and  if  by  a  dlTision 
(Theilstrich)  he  means  a  di\'ision  of  Wundt'^s  apparatus  as  figured, 
he  judged  to  the  nearest  two  degrees.  The  accuracy  of  the  jodg- 
ment  with  a  given  rate  of  movement  is  dependent  upon  tho  ue  of 
the  divisions;  after  a  certain  velocity  has  been  reached,  W6  Oftn  BO 
longer  distinguish  the  several  positions  of  the  moving  point.  The 
laxger  the  dii*o,  the  higher  the  speed  as  measured  by  the  time  of 
one  revolution  at  which  an  interval  of  a  ^ven  number,  say  two 
degrees,  may  be  dlstinguiahed.  Wundt*s  disc  for  constant  move* 
ment  was  but  sUghtlv  over  six  Inches  in  diameter,  and  thus  it  is 
clear  why  he  coul<f  judge  only  to  the  nearest  ten  degrees: 
in  the  apparatus  of  Wnndt  used"  by  Tschisch,  the  disc  is  about  8} 
inches  In  diameter. 
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To  obtain  a  ^eat«r  range  of  velocity  of  movement  we  lued  a 
much  larger  disc,  22  inches  in  diameter,  di\ided  by  short  strokes 
into  two  degreea,  and  by  a  lonffer  one  for  every  ten  degree*.  We 
judged  not  only  to  the  nearest  stroke,  but  also  whether  the  point 
stood  on  or  between  two  strokes  when  the  bell  sounded^  i.  e.,  we 
Judged  to  the  nearest  degree.  The  distance  on  our  disc  between 
two  strokes  (two  degrees)  wa8  9.75  mm.,  or  about  I  of  an  inch;  in 
Wundt's  disc  this  distance  was  only  3.84  mm.,  about  ^o  of  an  inch. 
Furthermore,  to  secure  ease  of  reading,  the  markings  were  plain 
and  bold,  in  black  Ink  upon  white  card-board,  and  the  index  was 
blackened  and  tapered  to  a  readily  visible  point. 

In  almost  all  previous  determinations,  the  index  moved  with  a 
pendular  movement;  while  it  is  interesting  to  observ'e  the  effect  of 
the  change  of  velocity  upon  the  error  of  judgment,  it  is  certainly 
important  to  have  determined  the  error  for  a  constant  rate  aa  a 
standard  of  comparison;  and  to  regard  the  rate  at  the  base  of  a 
pendular  oscillation  as  equivalent  for  this  purpose  to  a  constant 
rate  is  not  free  from  objection.  In  all  our  observations,  the  index 
traveled  over  the  disc  at  a  constant  rate. 

This  disc  was  glued  to  a  board,  22  inches  square,  and  the  whole 
mounted  in  a  vertical  position;  through  a  hole  in  the  centre  of  the 
disCj  the  axle  bearing  the  index  projected  and  this  index  could  bo 
set  in  any  position  and  then  fastened  by  a  thumb-screw.  The 
mechanism  oy  which  the  index  was  rotated  was  the  clock-work  of 
a  clInOBtat.  This  apparatus  was  admirably  adapted  to  our  purpose 
and  admitted  of  a  great  ran^e  of  velocity.  On  the  axle^  behina  the 
disc,  was  fastened  a  small  wire,  the  end  of  which  just  dipped  into  a 
mercurv'  drop,  and  thus  in  each  revolution  established  an  electric  cir- 
cuit. By  this  connection,  a  bell  could  be  struck  or  an  electric  shock 
given  to  the  finger,  and  by  the  setting  of  the  index  the  point  at 
which  this  occurred  was  charged.  Wforeover,  a  switch  in  each  cir- 
cuit enabled  the  observer  to  introduce  the  sound  or  the  shock  at 
any  desired  moment;  this  is  important,  as  no  judgment  should  be 
made  until  the  olook-work  has  obtained  Its  full  and  constant  rate. 
The  subiect  sat  at  a  convenient  distance  before  the  disc,  the  latter 
concealing  from  his  view  all  the  mechanism  by  which  the  index 
was  rotated  as  well  as  the  bell,  and  called  out  the  positions  at  which 
the  sound  or  shock  seemed  to  come. 

A  further  point  in  the  method  of  observation  is  of  importance. 
The  judgment  in  which  the  subject  has  any  confidence  is  formed 
only  after  several  observations,  the  point  at  which  the  impression 
was  interposed  shifting  with  each  observation.  There  are  two 
natural  methods  of  recording  the  error;  the  one  is  to  take  the 
average  of  aU  the  observations  with  a  given  setting  of  the  interposed 
Impression;  the  other  is  to  ask  the  subiect  to  decide  upon  ono 
judgment  a»  the  final  one,  and  to  measure  the  error  by  this,  record- 
ing, however,  the  several  observations  as  well.  After  a  trial  of 
both,  we  adopted  the  latter  plan  as  the  better.  The  point  at  which 
the  Interposed  Impression  really  occurred  was  readily  determined 
by  slowly  moving  the  index  (by  turning  with  the  finger  one  of  the 
fine  wheels  of  the  clock-work)  until  the  bell  sounded  or  the  shock 
was  felt.  In  order  to  have  the  sound  or  shock  as  brief  as  possible, 
the  mercury  cup  was  made  in  the  form  of  a  narrow  slit,  through 
which  the  point  of  the  wire  could  be  made  to  pass  at  any  desired 
angle,  and  to  prevent  the  sound  of  the  bell  from  continuing  after  it 
was  siruck,  the  bell  was  loaded  with  drops  of  wax.  In  some  ciwes 
we  found  it  more  convenient  to  use  a  spring  wire  instead  of  the 
mercury  drop.  The  rate  of  the  index  wa**  deterniiued  bv  timing  to 
the  nearest  second  three,  five  or  ten  revolutions,  according  to  the 
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rate,  and  the  result  was  expressed  uniformly  in  the  c^  .001  of  a 
second  required  for  the  point  of  the  index  to  travel  over  one  degree  of  the 
circumferen  ce . 

The  reBults  we  have  thus  far  accumulated  are  in  every  sense  pro* 
visional;  the  number  of  cbscrvatlonH  is  not  adequate  and  they  are 
offered  at  the  present  Ume  Bimply  because  of  the  interest  in  the 
methods  by  which  they  have  been  obtained  and  their  explicit  disa- 
greements with  previous  results. 

We  calculate  from  the  tables  of  Tschisoh,  that  with  the  index 
moving  at  such  a  rate  that  1"^  was  passed  over  in  3.07  a.  the  error 
for  sound  was  a  negative  one  of  64.8  (7,  for  touch  64.8  0,  for  electric 
shock  72.2  *:;  with  a  faster  rate  of  1^  in  2.41  n,  these  errors  were  44.1 
(T,  44.1  rt  and  39.9  ff;  and  with  a  still  faster  rate  of  1°  in  1.7  ff,  these 
errors  were  20.3  t,  20.3  ^  and  20.3  (t.  In  all  cases  these  are  the  errors 
at  the  base  of  the  pendular  movement,  when  the  acceleration  is 
aero;  and  by  a  negative  error  ia  meant  an  error  in  judging  the  in- 
terposed impression  as  occurring  in  advance  of  its  actual  occur- 
rence. The  sound  was  that  of  a  bell,  the  touch  a  tap  of  a  hammer 
upon  the  frontal  surface  of  the  last  joint  of  the  forefinger  and  the 
third  kind  of  stimulus  was  an  electric  shock,  presumably  upon  the 
flnser.  Tschiseh  does  not  describe  his  manner  of  recoraing  the 
ladgments,  whether  he  averaged  all  the  observations  or  accepted  a 
flnal  judgment  with  each  test:  in  what  way  he  combined  errors  of 
opposit-e  direction  and  the  like.  The  chief  characteristics  of  his 
result  arc  the  large  size  of  the  errors;  the  decrease  of  the  error 
with  an  increase  of  speed  and  that,  too,  within  smaU  range;  the  con- 
stancy of  this  error  with  different  kinds  of  interposed  stimuli,  and 
the  negative  character  of  the  error  throughout. 

In  our  observations,  the  indi\idua!  variation  of  the  results  ia  so 
very  great  that  it  seems  somewhat  strained  to  attach  any  import- 
ance to  tho  general  average.  These  variations  are  so  great  that  in 
all  the  ob8er\'ation8  \^ith  any  one  rate  of  speed,  observations  with 
positive  as  well  as  negative  errors  occur.  Furtnermore,  within  the 
range  of  velocities  studied  by  Tschlsch,  we  can  distinguish  no  con- 
stant tendencies  at  all,  and  within  the  very  much  larger  range  of 
Telocities  at  our  disposal  nothing  that  could  be  dignified  by  the 
name  of  law  appears.  Taking  all  our  observations  together  we  find 
for  the  sound  : 

Rate,  1    In  2  to  4  0.    1"  in  4  to  6  «t.    1'  in  6  to  9  o.    1'  in  9  o  or  more. 

Error,      — 10.6  o  +7.0  t  +5.9  <t  +1.8  ff 

These  numbers  are  based  upon  120  observationa  in  all. 

With  the  electric  shock  as  the  stimulus  the  results  are  : 

Rate,  1'^=  2  to  4  (I.    l'=-4to6ff.    1^^6toSa.    1-^8  ff  or  more. 

Error,    —16.8  o  —3.6  a  —6.4  a  —46.1  a 

These  resulte  are  based  upon  130  observations  in  all. 

These  results,  though  entarelv  provisional  and  without  much  sig- 
nlflcance,  owing  to  the  great  individual  variations,  yet  are  opposed  to 
all  the  four  main  results  of  Tschisch's  experiments.  WHiat  this  opposi- 
tion means,  it  would  be  premature  to  say.  But  three  points,  further, 
need  be  noticed:  (1)  the  relative  constancy  of  the  results  when 
calculated  without  regard  to  their  positive  or  negative  characters; 

(2)  the  difference  of  individual  observers  in  these  observations; 

(3)  the  tendency  of  the  several  individual  judgments  in  a  single 
observation,  with  regard  to  (1)  it  is  only  necessary  to  indicate 
this  fact:  this  error  is  not  far  from  30  ^  for  tho  sound,  and  from  40  o 
for  the  electric  shock,  independently  of  rate.  (2)  We  have  tested 
a  sufficient  number  of  individuals  to  make  great  differences  in  the 
sise  and  direction  of  the  error,  but  not  enough  to  describe  them  In 
quantitative  terms.    With  regard  to  (3)  we  can  only  say  that  with 
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■ome    individuals   the    index   nearly    always    moves    to    a    later 

golnt  of  the  disc  with  successive  sounds  of  the  bell  or  shocks  on  the 
nger. 

We  did  not  confine  our  studies  to  this  method  of  observation,  but 
devised  several  others,  to  the  description  of  which  we  may  now  inm. 

We  arranged  a  method  by  which  a  series  of  auditorj'  impretSBiona 
could  be  substituted  for  the  visual  ones.  This  arrangement  requixeB 
the  services  of  three  persons;  in  one  room  there  is  the  subject  with 
his  finger  on  the  **  shock  key/^  listening  to  the  reading  of  the  ob- 
server; the  observer,  in  reading,  speaks  into  the  mouth  of  the 
transmitter  of  a  telepnone,  and  at  the  other  end  of  the  telephone 
In  another  room  site  the  recorder;  there  is,  further,  an  arrangement 
by  which,  either  automatically  or  at  the  desire  of  tne  recorder,  the 
shock  may  be  given  and  the  telephone  circuit  broken.  The  subject 
DOtee  at  what  word  he  was  llBteuiiig  when  the  shock  came  and  the 
recorder  records  the  last  word  heard  before  hin  telephone  was  cut 
out  of  the  circuit.  A  simpler  mode  of  observation  consisted  in  con- 
necting the  shock  circuit  with  the  telephone  circuit  and  noting  be- 
tween what  words  the  slight  sounds  accompanying  the  making  and 
breaking  of  the  shock  circuit  came.  We  then  measure  the  rate  of 
speaking  and  calculate  the  error  in «?.  In  reading  from  a  book,  the 
subject  does  not  know  what  is  coming;  but  in  observing  the  move- 
ments of  an  index  before  a  disc,  the  scouence  of  impressions  is  fore- 
known. We  can  secure  the  latter  conaitionH  for  heaiing  by  count- 
ing, or  bv  speaking  the  alphabet.  A  further  variation  consist*  in 
having  the  subject  himself  count  aloud  or  read  aloud  from  a  printed 
page;  but  this  is  not  so  serviceable  as  the  other  form  of  experiment. 
The  result  of  all  our  experiments  with  the  auditory  series  may  thus  be 
expressed:  The  error  in  indicating  tho  place  of  a  shock  in  an  audi- 
tory series  is  less  than  one  of  the  smallest  unite  of  time  (the  time 
needed  to  speak  one  word  or  one  syllable)  that  we  could  take  into 
aocount  in  the  observations.  The  quickest  Bense-iropressions  that 
one  can  follow  by  ear  is  counting  from  one  to  ten  repeatedly,  but 
this  can  hardly  be  done  more  rapidly  than  seven  per  second;  our 
result  then  simply  shows  that  the  error  is  rarely  as  large  as  one- 
seventh  of  a  second^  143  a.  It  is  further  to  be  noted  that  the  re- 
corder's method  of  noting  the  error  is  not  as  objective  as  is  to  be 
desired.  In  noting  the  place  of  the  two  clicks  in  the  auditor^'  series, 
there  is  some  though  less  opportunity  for  the  same  error  of  time- 
location  as  in  placing  the  position  of  a  shook  in  the  same  series. 
The  experimentation  is  difflcult,  the  results  indicating  that  the  ear 
oannot  differentiate  and  locate  the  sequence  of  imprettsions  with 
enfflcient  rapidity  to  permit  of  the  detection  of  the  error  under 
consideration. 

As  a  further  contribution  to  the  Influence  of  the  apparatus  and 
mode  of  judgment  upon  these  errors  of  location  In  time,  wo  altered 
one  of  the  most  important  conditions  of  all  former  experiments: 
Instead  of  having  the  disc  stand  still  and  the  index  moved,  the  re- 
verse was  done.  This  was  accomplished  as  follows :  Upon  a 
revolving  drum  was  fastened  a  sheet  of  paper  with  various  lines  of 
letters,  words  and  numbers  written  upon  it  with  a  t\'pe-writer; 
tho  drum  was  in  a  horizontal  position,  but  to  bring  the  letters  in  a 
vertical  position  and  to  have  them  pass  across  tne  field  of  vision 
from  rignt  to  left  (and  thus  be  read  from  left  to  right)  as  well  as  to 
have  but  one  line,  or  rather  as  much  of  one  Une  as  one  could  see.  In 
sight  at  any  one  Ume,  two  mirrors  were  appropriately  placed  at  the 
end  of  a  shallow  box,  through  which  the  subject  read.  A  fine  thread 
placed  in  front  of  one  of  these  mirrors  served  as  an  Index,  tho  sub- 
ject judging  what  letter  or  number  was  opposite  the  thread  whea 
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the  bell  Bounded  or  hU  finger  rooelved  the  Bbock.  As  before^  the 
drum  inovutt  at  a  ooiustant  rate,  luid  a  fliitil  Judgment  la  recorded 
After  auver^l  iudivldual  obHervAtions.  We  iud^^d  always  to  the 
neareftt  letter  or  number  ^  thiire  were  186  In  a  Liue  >,  and  in  some  in- 
atanoea  we  attempted  iudeuitiuta  between  or  upon  letters  or  spaces, 
that  i«,  to  the  nearest  nalfletter.  It  will  be  seen  that  a  letter  cor- 
reapunds  to  2|  or  a  half-lt*tc«'r  to  U  .  We  used  12  different  lines; 
lines  I.  and  11.  wtu-e  v.  <•«  words  from  a  story  for  children; 

line  UI.,  a  sexiea  of  dt  :i>m>ay liable  words;    hne  IV..  miscel- 

bkueoufl  numbers  beiwtrt;ii  .-v  tiud  lOO;  tine  V.,  fche  oumben  in 
regoUr  orUtft  from  W  on;  hue  VI.,  the  numbers  adraociiig  br  7 
from  \2  to  100,  11  to  100,  13  to  100;  Uut^  VU..  letters  of  the  alphebet 
in  chance  order;  line  \nil..  a  tin^  of  verve;  Une  IX.,  ofprosej  line 
X.,  the  Aixuxe  Uiie  of  prone,  but  iu  rvvers«»d  order;  line  XI.,  a  hne  of 
Qermaii;  line  XII.,  a  scale  of  «hort  uniform  marks  with  every  fifth 
mark  heavier  und  numbered  to  correspond  exactly  with  the  mvided 
oirolewithi'  i^  index. 

Let  us  eoi  XII.  first,  as  that  allows  ol  meet  direei  eom- 

parisou  witU  L^.'i>ut:^  results.  With  this  method  of  judgliif  »  ^noh 
slower  rate  is  ueoessary:  the  dxole  is  much  smaUer,  abovft  4  iiiebee 
in  diameter;  it  is  more  oifHcult  to  read  the  ttnee  while  ta  BokUMi, 
&nd  a  smaller  portion  of  the  v-ircle  is  viaibte  at  any  one  time. 

With  the  bcU  our  results  ar^  : 
Rate^    1    in 20 to ^4.    1   inSftoSSo.   1- iB3&to>4S<7.    1  7S 

Srror.        —27.6  a  —30.7  ^  —28.8  o  »' obeeirafekma. 

Witn  the  electric  shock,  * "         -   :ts  are  : 
Rite,    iMn:20to24ti.     fi:  t-in32to50a.   1  80 

Error,        —50.7  r:  .:...-  — M.4  a  T  observafetone. 

Tbe  j^eat  variability  of  the  results  ia  again  a  strtking  factor, 
thou'j^K  thi'v  :iro  ilIukksd  uiiifurnilv  n(_i^--atEve.  There  la  oo  definite 
oo"  rror,  and  the  ecror  ia  dif- 

fer.      .- 

The  other  ulovvu  liuud  \^\:i-o  ukrraii^«)U  to  furnish  material  for  the 
study  of  the  effect  of  the  different  kinds  of  visual  series  upon  the 
error.     Most  of  the  observations  were,     '  -.   ntade  with  one 

rate  of  tipeed,  about  1    In  ^  <:^.     Ifwediv  '.^sinto  those  cun- 

tainiug  coutinuoud  worda,  l^  II.,  VIII.,  i_v.,  .\....  Lbose  containing 
detached  words  or  letti-rs,  nl.,  VII.,  X.,  and  those  containing  num- 
bers, we  find  us  the  K*-*ncral  average  error  of  the  first  set  +2.*>',  of 
the  second  +7.0  <t,  of  the  third,  0.0  o.  There  is  no  difference  of  note 
between  the  results  of  bell  and  shock.  The  small  error  and  great 
VAriabilily  of  the  results  are  again  the  marked  characteristios;  tbe 
averages  oiive  thus  Uttle  signiflcxuice.  But  one  further  r«eult  la 
worthy  of  notice.  If.  tUHteaa  of  recording  nimply  the  final  judg- 
ment, we  record  all  the  individual  answers  and  enter  their  average 
aa  a  result,  then  the  error  seems  to  be  larger;  we  can  make  such  a 
comparison  for  the  ^^uhock-stlmulj/'  though  the  two  sets  of  rt^sults 
were  not  taken  ut  the  Hame  rate  (tlie  ^^  average^'  iudgmeuts  being  at 
about  half  as  rapid  a  rate  as  the  ^*  final ' '  ones).  In  the  first  case  the 
average  error  Is  4.1  s  and  in  the  second  case  35.7  ^i.  Attention  is 
again  directed  to  the  provisional  character  uf  tbe  resuite  through- 
oat,  and  to  the  fact  that  our  main  objects  iu*e  the  analyais  uf  The 
factors  involved  in  these  observ.itions,  the  Indication  of  the 
deuendeuce  of  the  retfults  upon  method,  apparatus  and  mude  uf 
judgment,  and  the  recording  of  the  absence  of  agreement  of  our 
provisional  results  with  those  obtained  by  other  observers. 
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In  the  next  table  are  ^ven  for  each  9ub>ectf  in  tbe  upper  HaOf  Iks 
■iwikimIiii'  if(flin  hi   h.  in  the  lower  line^  %^~ 
tveen  the  average  veighta  of  neighboring 
thfoe  oohtmns  are  found  tbe  aTeragee  off 
these  ratio*,  the  average  deriatton  of  the 
of  the  ratios  from  their  mean  (expreaaed  in 
ratioe  of  the&e  percentagea  of  deviation  to 
loweet  Unes  of  the  table,  almflBr  reeolte  are  \ 
average  of  alL 
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Note  Upon  Othbr  Rbsbjachsb. 

To  complete  the  account  of  the  otadies  of  the  year,  mentaon  may 
be  made  of  a  few  studies,  a«  yet  incomplete,  or  to  be  pabliabed 
elsewhere.  In  collaboration  with  Mr.  Geo.  W.  Moorehouse.  a  new 
SHthesiometer  haa  been  devised,  which  differs  in  eflsentiaJ  points 
from  those  now  in  use.  It  permits  of  testing  the  sensibility  of  the 
skin  with  a  variable  pressure  upon  the  points  of  the  skin  tested: 
the  motion  by  which  the  points  are  applied  is  constant,  regular  and 
simple.  Furthermore,  a  series  of  attachments  ifl  to  be  constnicted 
by  which  the  same  apparatus  may  be  used  for  exploiting  the  various 
types  of  tactile  sensibility,  for  the  pressure  sense,  and  for  the  tem- 
perature sense;  the  apparatus  will  thns  test  all  the  chief  senai- 
oiliUes  of  the  skin.  The  construction  is  not  elaborate  and  the  ooet 
will  be  moderate. 

Two  researches  of  a  statistical  nature  have  been  undertaken  and 
are  nearing  completion.  One  is  a  study  of  the  dreams  of  the  deaf, 
with  a  view  of  determining  the  effect  of  the  age  of  becoming  deaf 
npon  the  future  retention  of  *•  dream  hearing  "  and  of  recording 
many  other  peculiarities  of  the  dreams  of  this  class.  Mr.  E.  T. 
Johnson  has  had  charge  of  the  tabulation  of  this  Interesting  bat 
trooblesome  material.  The  other  is  a  study  of  association  and 
oommunltv  of  thoughts;  the  main  point  being  to  determine  in  what 
degree  different  persons  are  apt  to  think  of  the  same  aaaociation 
when  starting  from  a  common  point,  and  then  following  their  own 
line  of  association.  A  word  is  given  to  a  class  of  students,  uid  at 
the  same  time  each  member  of  the  class  writes  the  first  five  words 
•Qggested  hv  the  original  word.  The  proportion  of  similarity  of 
aosociation  in  all  the  first  words  written.  In  all  the  second,  etc.,  as 
well  as  in  the  sum  total  of  all  the  words  is  the  chief  point  to  be 
•tndied;  and  the  main  result  is  the  regular  decrease  of  commnnift" 
of  asBOcdation  as  the  words  are  removed  from  the  original  wora. 
The  first  words  suggested  to  different  persons  by  a  given  word  are 
more  apt  to  be  the  same  than  the  second,  the  second  more  00  than 
the  thiz^  and  so  on. 


errATTSTTCB  of  "  rxooxscious  ckrebbatton.** 
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aiiifde  ig  an  atteiB^»t  togfTein  a  stoUvOeal  fora  tfae 
remlte  obUined  from  a  Mt  of  qnwrtiaason  ^UaooaMcioaa  Oerefara- 
tkm."    TbeaegDetioiM  were  flrat  famed  by  Mr^ftauBfa  fltoafr,  Jr., 

or8o<tthO!raiictt,K.J.,aadapaiiolttWT<eaalteoflda 

wore  MOifiabediB  Om  Jtaiaar  AsioMM  JiimAfa,  VoL  &  p.  «nr. « 
fhn  tiftn,  "Tfcir  fahrfcwftflr  mTrimrritranifrrr^  iBcrartottBOOD- 
ttmter  of  tbe  jagrfry  tt  aacMo  J  beat  to  ra-taMM  tbe  aaae  aei  of 
qoeertoiM,  and  theae  Mr.  ^>eir  very  tJndlY  fnrolahed,  together  wHh 
toe  anaweta  wbfich  had  bera  retonied  to  him.  Theee  aaaven  ware 
■MiaUji  from  flt^d«nt«  of  varioua  ooUegea,  and  bom  peraooa  in  pso- 
fearional  life.  To  tbee«  vere  added  aboat  a  hnndrad  taat^  aD  of 
eoOese  atodenta,  mahifig  the  whole  nnmber  of  aaaweca  two  ban- 
dred.  Theae  latter  were  ooflected  by  ftofemor  A.  O.  AraaHtom^Jr^ 
of  Wealeran  Unhrera^,  under  wboae  direction  the  pi  aanni  inrea* 
tigatton  naa  been  earned  oai.  From  theee  answeni  the  rtatilatto 
have  been  compiled,  first,  in  general,  with  no  regard  to  aecx  or  age 
or  other  conditions;  then  the  sexes  were  amaratod  and  the  per- 
ceatagee  for  each  were  obtained;  and  third,  the  percentagee  were 
compmted  for  the  different  ages. 

In  the  two  hundred  papera  there  are  one  hundred  and  flfty-one 
from  men  and  forty-nine  from  women.  Aa  regards  age,  the  great' 
er  portion  of  the  peraons  answering  are  between  twenty  and 
thirty  years,  and  more  of  these  are  under  twenty-five  years'  than 
abore.  As  the  papera  natorally  fell  into  several  divisions  accord- 
ing to  a^,  it  seemed  advisable  to  separate  them  as  follows:  flnA, 
those  under  twenty-fire  years;  aeeond,  those  between  twenty-five 
and  thirty  years;  'and  tfiird,  thoae  over  thirty  years  of  age.  The 
number  of  persons  in  each  divisiOD  is  as  follows:  ninety  are  under 
twenty- five,  thirty-two  are  beCwaen  twenty- five  and  thirty,  and 
forty-one  are  over  thirty,  besidea  which  there  are  thirty-seven  who 
do  not  give  their  ages. 

Before  giving  the  statistics  a  few  words  of  explanation  may  be 
neceasary.  EMh  qneation  is  given  separately,  and  following  it  are 
tbe  percentages,  together  with  any  examples  or  remarks.  A  part 
of  the  examples  quoted  here  are  from  the  papers  furnished  by  Mr. 
8p»eir  and  a  few  of  them  are  given  in  his  article;  tbe  others  are 
from  the  papers  collected  by  Professor  Armstrong.  In  explana- 
tion of  the  figures  it  may  be  said  here  that  in  the  tables  the  horizon- 
tal series  headed  '■^  whole  number  answering/*  those  answering 
"no  "and  *Mndefinite-' have  been  computed  only  in  the  genenQ 
division,  and,  when  it  is  not  otherwise  stated,  are  percent^es  of  the 
whole  number  of  answers  returned,  i.  e.,  two  hundred.  The  figures 
in  the  different  divisions  headed  *'men,'^**  women/' etc.,  ore^tuUess 
it  is  otherwise  stated,  percentages  of  the  number  of  persons  m  each 
division.  All  the  percentages  are  given  as  whole  numbers,  fractions 
of  one  per  cent,  being  discarded.  This  sometimes  causes  a  slight 
apparent  discrepancy,  as,  for  example,  that  noted  below  under  the 
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ftnt  question.    With  this  irrpfaiMrthmaad  the  ■o«—  gltgu  wlUt  eaek 

Uble.theflgur«6  willdoobtlMBbei  ~  ~  ~ 

Are  pven  in  tabular  form,  ee  tt 
||gQre«  in  every  caae.    In  the 
order  baa  been  aoniewhat 
•ODM  entire  qneationa^  which  elicited  anavera 
to  the  aabject,  have  been  omitted.    The 
those  uombereu  I.,  V.  and  XL  in  >Cr.  Speir^ 
reapecta  our  list  is  identical  with  the  ori^iBaL 

(JuEanoN  I.    1.    When  yon  are  maUa  tn  SMall  tbe 
•omething  wanted  and  yon  say, "  Never  ated,  Ik  weOI  ocno 
are  yoa  conaciona  of  any  effort  of  unanrhhig;  ansr  itf 

2.    When  von  are,  do  yon  feel  some   UuuJJla  or  weig^ 
effort? 

3o.    Does  the  idea  ever  seem  to  have  com*  bach 
without  being  snggested  by  any  perceived  ■snnnlaflnn'nf : 

6.    Does  such  recovery  of  the  loet  idea  e^ 

e.    Does  such  recovery  oome  after  sleep  t 

d.    Fleaoe  give  examplee  from  yonr  own  experience,  iPuatratlag 
folly. 
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In  the  first  two  columns  there  is  an  apparent  discrepancy  doe  to 
disregarding  tractions  of  one  per  cent.  In  the  first  oulumn 
the  general  percentage  is  72,  that  of  the  men  72.  while  that  of  the 
women  Is  not^  as  the  general  percentage  woula  seem  to  indicate, 
72,  bul  7S.  Tdo  same  variation  is  seen  in  the  second  uolunui.  Tlw 
percentageo  in  the  vertic^  columns  under  b  and  c,  with  the  ex- 
ception of  the  first  three  in  each  column,  are  p«r4-pni»irtH4  of  the 
number  of  those  in  each  di\ision  who  answer  3o  aP  :y. 

In  the  answers  to  1  there  U  little  variation  exce^>  -   lASttwo 

divisions.  Those  between  twenty-five  and  thirty  t^ow  a  dlatdnot 
riae,  and  those  above  thirty  a  fall  in  their  percentage.    Under  % 
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Those  who  answer  1  are  ninety-one  per  cent,  of  the  whole  num- 
ber; those  answering  1  In  the  negative^hirty-one  per  c^nt.;  those 
answering  indeflnitelyf  one  per  cent.  The  t^oentages  in  the  first 
vertical  column  are  oompnted  on  the  whole  ntmber  in  each  divi- 
sion. The  percentages  in  the  other  five  colamns  are  computed  on 
the  number  of  those  In  each  diviaion  who  answer  1  in  the  affirm- 
ative. 

As  regards  the  general  percentages,  the  table  shows  that  fifty* 
nine  per  cent,  of  those  sending  in  papers  possess  the  power  of 
waking  at  a  given  time  withoat  being  disturbed  before.  About 
two-thirdB  of  these  seldom  or  never  fail  in  their  attempt.  Ouly 
about  A  third  of  them  are  conscious  of  any  feeling  as  they  wake, 
and  about  two-thirda  wake  directlv.  In  the  other  division  the  im- 
portant points  appear  to  be  as  foUows:  A  smaller  percentage  of 
women  than  of  men  possess  the  power  of  waking  at  a  given  time. 
Those  of  both  sexes  between  twenty -five  and  thirty  years  are  also 
far  below  the  general  percentage  in  the  possesfiion  of  this  power. 
Those  under  twenty-five  are  alwve  and  those  over  thirty-  are  about 
eqnal  to  the  general  percentage.  There  is  a  distinct  decrease  with 
increaMing  age  in  the  percentkge  of  those  who  often  fail  in  their 
attempt  to  wake  at  a  given  time.  A  smaller  percentage  of  women 
than  of  men  wake  with  any  special  feeling,  and  those  above  thirty 
only  about  half  as  often  as  those  below.  A  very  large  percentage 
of  women  wake  directly,  while  men  are  rather  below  tne  general 
percentage.  A  larger  proportion  of  persons  above  thirty  than  of 
those  below  wake  gradually.  The  feeling  of  which  some  are  con- 
scions  on  waking  is  variously  described,  but  is  in  nearly  all  cases  a 
troubled  feeling,  as  some  describe  it,  **a  feeling  that  I  must  wake," 
"that  something  must  be  done,"  **that  it  ie  time  to  get  up,"  etc.  In 
answering  c  some  of  those  who  say  they  wake  directly  have  a  very 
distinct  feeling  at  the  time  of  waking,  so  that  b  and  c  are  not 
mutually  exclusive. 

A  few  of  the  examples  given  are  auoted. 

1.  '*TeB,  at  an  earlv  or  unusual  noor,  by  repeating  the  time  to 
myself  once  or  twice  before  going  to  sleep.  I  seldom  wake  before 
the  hour  determined  upon  and  never  fail  then.'* 

2.  **I  was  intrusted  by  the  attending  physician  with  the  admin- 
istering of  medicine  to  my  wife,  who  was  very  dangerously  ill.  It 
was  of  the  greatest  importance  that  a  certain  medicine  should  be 
given  every  two  hours  as  exactly  as  possible.  I  am  an  extraor- 
dinarily sound  sleeper,  bat  (or  six  weeks  I  woke  up  every  two  hours 
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Latin  I  have  often  foand  it  quite  simple,   and  have  Bometinieft 

traoBlated  it  at  sight." 

Question  IV.  1.  During  sleep  have  you  ever  pursued  a  logical, 
connected  train  of  thought,  unon  some  topic  or  problem,  in  which 
you  have  reached  some  conclusion,  and  the  steps  and  conclusion 
of  which  you  have  remembered  on  awakening? 

2.  During  a  half  sleep? 

3.  If  you  have,  how  does  the  result  appear  when  measured  byj 
your  normal  standard  of  day-time  mental  activity,  with  regard 
accuracy,  etc.? 

4.  Please  give  examples  illustrating  your  meaning  In  foU. 
The  general  answers  are  as  follows:  Ninety -three  per  cent.anaw< 

the  first  section  of  the  question,  fifty-nine  per  cent,  have  had 
recall  no  such  experience,  while  thirty-one  per  cent  answer  affirma* 
tively.  The  second  section  ia  answered  by  eighty-two  per  cent., 
fifty-four  per  cent,  in  the  negative,  and  twenty-four  per  cent,  in 
tiie  aiSrmative.  Seventeen  per  cent,  state  that  the  reaulto  appear 
about  a«  good  or  better  than  those  reached  in  waking  life,  while 
eighteen  per  cent,  reach  conclusions  which  are  far  less  accurate  or 
absurd. 

In  the  other  divisions  there  is  little  variation,  so  it  is  unneceesaty 
to  give  all  the  figures.  Tliere  are,  however,  one  or  two  pdnte 
worthy  of  note.  Onlj*  twelve  per  cent,  of  the  women  remembecr 
having  any  logical  or  oonnectea  train  of  thought  in  a  half  sleep, 
but  the  general  percentage  is  twice  as  large.  The  low  percentage 
of  the  women  here  may  be  connected  with  the  fact  that  a  very 
large  percentage  of  women  wake  directly,  as  was  shown  in  the 
fourth  section  of  the  second  question.  On  the  other  hand,  twenty- 
four  percent,  of  the  women  reach  results  which  are  at  least  fairW  i 
accurate,  this  being  somewhat  above  the  general  percentage,  whion 
is  seventeen.  The  percentages  of  the  different  ages  do  not  var>-  far 
nor  with  any  regularit3'  from  the  general  percentages,  and  are  not 
g^ven. 

Examples  under  this  question  are  given  by  forty  per  cent,  of 
those  who  have  had  an  experience  in  sleep  or  in  a  half  sleep;  the 
following  are  quoted  as  showing  the  degree  of  accuracy  sometimes 
attained : 

1.  "  I  have  played  a  game  of  chess  In  mv  sleep.  The  game 
■eemed  in  my  sleep  to  be  entirely  completed.  In  the  morning  I 
remembered  all  but  one  or  two  plays,  ana  when  I  played  the  game 
over  In  the  morning  it  seemed  consistent.  I  do  not  think  that  I 
had  ever  played  that  game  (i.e.,  a  game  with  those  identical  moves) 
before,  and  I  could  not  play  it  now.  I  had  been  playing  a  great 
deal  at  the  time,  though,  and  of  course  had  been  thinking  of  chess 
when  I  went  to  bed.'* 

2.  "  I  have  been  puzzled  by  a  problem  in  algebra  which  I  found 
it  impossible  to  solve,  and  let  it  rejtt  over  night,  and  while  asleep 
have  thought  out  each  step  and  remembered  it,  and  in  the  morning 
on  trying  the  problem  again,  solved  it  without  difficulty." 

3.  **  Being  greatly  troubled  over  a  problem  in  algebra  just  before 
going  to  sleep,  and  leaving  the  problem  half  finished^  1  dreamed 
the  rest  of  the  solution  and  obtamed  the  correct  result.  On  awak- 
ing, I  remembered  it,  and  it  was  correct." 

4.  *'  In  my  senior  year  at  college  I  had  an  essay  to  write  that 
troubled  me  unusually.  After  trying  to  decide  upon  the  subject 
until  quite  late,  I  fell  asleep  and  areamed  not  only  of  the  subject 
and  analysis,  but  of  all  the  details.  The  next  morning  I  wrote  out 
what  I  had  dreamed,  and  found  it  far  more  satisfactory  than  any- 
thing I  had  ever  done  in  the  same  line  before." 
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bslowcttlMVOf  CteotbOT*.  FvrbapatldiaBqrlM 
AtriUtr  ^  Um  AtfotTfl  f&Ur  4^ttlop^  adadtOMli 
iMurts.  «ni1  wfTflc  ooi  from  It  tba  new  id—. 

A  fVw  of  thA  «jiAfnpl«0  gtT«a  ar«  q«oi#(L 

1.  "J  cftfl  ltMrt«nc«  M  frMia«iit  tb«  MDftUMt  kind  of  litermiy 
OTMltim,  fomui  of  varbAl  expreasloiiY  what  ooe  may  call  an  apt 
phim^  oomiog  to  ray  mixul  soddfluly,  oncaUed  for,  a«  if  uttered  by 
•onu)  on«  •Ua.  of  no  oia  to  ma  at  th«  tlma  or  perhaM  ever." 

S.  "  Many  uiataaea*  of  mathematical  or  psychological  problema 
hftV«  voddanly  fiaabad  acroM  mr  mind  when  on  a  totally  different 
vtfhjaoi}  aomaMmaa  vary  dii^lnct  and  ■ometimefl  indistinct,  which  I 
aft«rwarda  davoloped  Into  diatinctnean." 

S,  "  Hava  oftan  timn.k*^\  wtth  part  of  an  eaaay  all  ready,  with 
a  lattar  whoHy  pr«>par<!u1;  once  or  twice  with  a  few  stanzas  com- 
poaad  on  Rubjaota  that  I  hod  endeavored  to  treat  In  rhyme,  once  or 
Iwloa  alao  on  labjocta  that  I  had  not  attempted  or  thought  to  write 
upon  in  versa," 

4.  "  In  000  case  I  wrote  a  long  piece  of  a  rather  satirical  oharac* 
tar,  In  ea«v  rhythm,  as  ftut  im  I  could  set  down  the  words,  and  it 
naadad  Uttla  or  no  rnvlslon.  llsually  I  am  disaatisfled  with  my  first 
ooplaa.** 

QUNMTION  Vl.  I.  On  seeing  a  sight  (e.  g.,  on  visiting  a  strange 
plana)  or  on  hearing  a  sound  (o.  g.,  yourself  or  another  making  a 
rmimrk  >,  hnvo  you  ovor  fult  that  you  had  under  previous  identical 
olrcumstfiniios  experioncod  the  luimn  before? 

B,    If  you  hava,  than  give  Instances. 

I.  DMorlba  any  general  feeling  that  aocompaniea  this  flash  of 
half  tntoUlgonoo. 
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Describe  some  feeling. 
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Klghiy-otght  per  cent  nnnwor  the  first  part  of  the  question. 
I.wi»iit.y  novnn  per  cent  unswiirlng  negatively,  and  flfty-nlne  percent 
afUrmuUvuly.  The  perooutiigcsTn  the  Hecond  vertical  column  are 
Qomputed  on  the  number  of  thL>He  In  eiuih  division  who  answer  1 
afllrmativaly. 

Aaragardstho  (Imt  part  of  the  question,  women  show  a  larger 
paroantajge  in  the  uinrnitiUvc  than  innii.  Those  under  twenty-flve 
show  n  largar  poroontago  than  any  other  age,  and  one  which  1b 
nhovo  the  ganaral paroantaga,  while  those  between  twenty-five  and 
thirtv  Mhow  a  muen  smaller  peroeutage  than  any  other  age.  In  the 
thirti«ection  the  women  again  show  a  higher  percentage  than  the 
man;  those  of  both  BexoN  hetwoen  twenty-five  and  thirty  give  a 
vary  higlt  p<'reenlrtge^nd  thone  above  thirty  are  much  below  the 
ganvral  i>eroeutage.  Tlie  answers  to  this  section  vary  greatly  as 
ragards  the  nature  of  the  accompanying  feeling.  Many  call  it  a 
fMiing  of  annoyance,  perplexity  or  surprise.  Some  say  they  have 
almost  a  feeling  of  awe,  and  one  or  two  call  it  uncnuny. 

Sixty-three  per  cent,  of  those  who  recall  such  an  experience  are 
able  to  {rive  examples.  The  greater  part  of  these  relate  to  slghta  or 
•oumlrttl.  e.,  remarks,  eto.^  heard  or  scenes  visited,  pictures  seen  and 
the  like.    Two  persons,  however,  state  that  they  have  had  this  ex- 

Sertenoe  in  oonnection  with  the  sense  of  Bmell,  but  do  not  give 
ftfluite  examples.     A  few  of  the  instanoee  related  will  serve  to 
ahow  their  nature: 
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•M^Ad  «•  ttkoogii  I  had  oeen  orer  it  before  under  peefeeHy  Ideati- 
cal  flfawBetBaeea." 

etraage  people,  a  word  or  look  win  ooDTinee 
tunc;  done  bj  the  eame  penoB  in 
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AH  the  pefrantagee  in  the  second  and  third  Tertical  colomne  of 
flgores  are  oompoted  on  the  nnmber  of  thoee  answering  tlie  ftnt 
eectioD  of  the  gaeeUou  affirmatively.  Tbelbetfonrineaohcofauan 
are  oompoted  on  the  ntnaber  in  the  general  diviaion  aaewering  1 
aArmatiTelj,  and  the  other  Ato  on  the  nomber  answering  in  each 
dMiiOB  r«j»ectivel]r,  the  ftnt  eectfon  affirmatively. 

Hie  aexes  show  no  appreciable  Tariation  from  the  general  per- 
centage in  the  Iknt  eecUon.  The  seeond  ■ecCion  ihcnra  that  the 
dreams  of  women  are  more  affected  byporitlon  than  thoee  of  men, 
and  the  third  section  shows  that  a  lar|^  percentage  of  women  than 
of  men  are  oonecdoas  of  a  moral  sense  when  dreaming.  In  the 
answers  from  thoee  of  different  agea,  there  is  a  continooos  decrease 
wtth  Infresstng  age  in  the  nnmber  of  tho»e  who  dream.  Tbose 
under  twenty-five  are  least  affected  by  poeition.  Those  over  tUr^ 
show  a  somewhat  higher  percentage,  and  thoee  between  twenty- 
flre  and  thirty  give  a  percentage  nearly  double  that  of  the  other 
two  dirUons.  Again,  in  the  answers  to  the  third  section  of  the 
qoeettons,  there  are  more  between  twenty-five  and  thirty  who  are 
eonscioDS  of  a  moral  sense  th&n  in  anv  other  divlfion,  while  the 
pereentage  of  thoee  over  thirty  years  of  age  is  the  loweet  of  aU. 
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Besidea  these  answers,  two  persons  state  that  their  dreams  are 
unpleasant  when  they  sleep  on  the  left  side  sa  well  as  when  on 
the  baok,  and  one  person  says  he  dreams  less  when  lying  on  the 
back  than  in  any  other  position.  Two  others  answer  that  any  un- 
usual or  cramped  position  seems  to  produce  disagreeable  dreams. 

QuEffTiON  VIII.    1.    Do  you  talk  in  vour  sleep? 

2.    If  you  do,  answer  ftrom  your  family  report: 

a.  Are  you  able  (if  accosted  when  so  talking)  to  answer  intelli- 
gently questions  put  to  you?  If  yeb,  then  (.6)  do  you  answer  any 
Questions,  or  only  questions  on  the  subject  that  you  are  talking 
about? 
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section,  forty-eight  per  cent,  negatively,  and  forty  per  cent,  affirma- 
tively. Tlie  percentages  in  the  first  column  are  computed  on  the 
number  of  persons  in  each  division;  those  in  the  column  headed  2a 
on  the  numuer  in  each  division  who  answer  1  affirmatively,  and  the 
two  coiumns  under  ft  on  the  number  in  each  division  who  answer 
2a  affirmatively. 

The  figures  show  that  a  rather  larger  proportion  of  men  than  of 
women  talk  in  their  sleep,  while  the  percentage  of  women  who 
answer  questions  when  asleep  Is  much  larger  than  that  of  the  men. 
About  twice  as  man^'  men  answer  only  on  the  subject  concerning 
which  they  are  talking,  as  on  any  subject,  but  with  the  women  the 
percentage  of  those  who  answer  on  any  subject  exceeds  the  other. 
Tlie  percentage  of  those  who  talk  in  their  sleep  is  much  higher 
among  those  under  twenty- five  than  among  those  above.  In  the 
ability  to  answer  queationa/thoae  under  twentv-flve  stand  highest 
and  those  between  twenty- Ave  and  thirty  the  lowest.  The  figures 
under  b  are  not  given  for  the  different  ages,  as  they  show  no  special 
variation  from  the  general  percentage. 

The  existence  of  phenomena  like  the  above  has  long  been  admit- 
ted by  psychologists.  Sir  William  Hamilton^  to  go  no  further  back. 
In  Lecture  XVIII.  of  his  Lectures  on  Metaphyaies,  collected  ana 
discussed  a  number  of  examples  of  them;  and  Carpenter,  in  his 
Mental  Physiotocjy,  also  devotes  a  chapter  to  the  subject.  These 
examples  and  diacussions,  unscientific  though  some  of  them  were, 
led  tne  way  to  further  investigation,  and  axe  abundantly  con- 
firmed by  later  works  on  the  subject.  That  there  is  a  field  of  mental 
or  cerebral  activity  which  lies  without  the  limits  of  conscious- 
ness, is  regarded  as  an  established  fact.  This  paper  has  attempted 
to  show  the  relative  frequency  of  the  phenomena  involved  in  this 
"unconscious  cerebration,"  and  the  results  reached  give  an  ex- 
perimental verification  of  the  psychological  principles  which  others 
nave  maintained.  The  general  sources  of  error  in  statistics  of  this 
nature  are  well  known,  and  of  course  enter  here  to  a  greater  or  less 
extent.  Some  who  answer  evidently  do  not  understand  the  ques- 
tions and  some  are  in  doubt  as  to  their  answers.  A  number  answer 
who  are  unable  to  give  definite  examples,  but  "  think  "  they  have 
noted  such  an  experience.  But  there  are,  on  the  other  hand, 
reasons  which  are  sufficient  to  counterbalance  these  sources  of 
error,  and  to  give  the  results  undoubted  validity.    First,  there  is  in 
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moat  caAes  a  large  percentage  of  those  who  state  that  they  have  cer- 
tainly experienced  the  pheuomena  under  diHCussion,  and  a  large  pro- 
portion of  these  are  able  to  give  definite  examples  in  confirmation 
of  their  atatement.  Again,  there  ia  often  a  considerable  number  who 
state  defluitely  that  they  have  had  no  suob  exoerience  as  the  ques* 
tion  indicates,  and  this/in  a  negative  way,  still  further  confirms  the 
resnlts. 

A  difficulty  of  considerable  importance  in  the  collection  of  sta- 
tisticB,  is  that  of  selecting  a  body  of  persons  who  will  give  average 
results.  ThiB  difficultj' has  been  felt  to  Bome  degree  in  the  present  in- 
quiry. The  answers  are  from  persons  more  or  less  accustomed  to  men- 
tal work  and  self-observation;  nearly  one- half  of  those  who  answer 
are  under  twenty-five  years  of  age,  while  thirty-seven  do  not  give 
their  ages  at  all  ^  and  there  are  three  times  as  many  men  as  women. 
But  the  eiror  ansing  from  these  facte  cannot  be  very  large,  and 
may  probably  be  disregarded,  as  the  persons  from  whom  these 
statistics  come  are  in  other  respects  a  body  well  fitted  for  such  pur- 
poses. They  are  largely  college  Btudente  and,  moreover,  not  special 
individuals  among  the  students,  but  entire  classes,  thus  giving  a 
body  of  persons  selected  perfectl)'  at  random,  and  likely  to  yield 
average  results. 

It  is  possible,  then,  in  spite  of  the  various  sources  of  error,  to  form 
a  conclusion  regarding  the  general  frequency  of  the  various  phenom- 
ena under  discussion,  as  well  as  in  the  different  sexes  and  in  those 
of  different  ages.  In  general  terms,  it  may  be  said  that  the 
answers  of  the  women  show  that  they  have  less  experience  with  the 
results  of  unconseioua  cerebration  than  men.  Possibly  this  Is  ex- 
plained by  less  observation  of  such  matters  in  their  case.  Concern- 
m^  the  different  ages,  there  is  usually,  where  the  element  of  the 
mind's  development  and  increase  in  maturity  does  not  enter,  a 
decrease  with  increasing  age  in  the  frequency  of  conscious  results 
of  unconscious  action,  which  Is  frequently  intermpted  between 
twenty-five  and  thirty  years  of  ago.  This  interruption  occurs  so 
often  that  it  scarcely  seems  due  to  accident  or  error,  and  yet  no 
adequate  explanation  for  it  can  be  offered  here.  It  is  possible  that 
the  decrease  with  increasing  age  is  due  to  the  decreasing  plasticity 
of  the  brain  molecules  or  brain  cells  under  normal  conditions. 
Aside  from  the  apeclal  results  concerning  each  question,  It  does  not 
seem  that  the  figures  warrant  any  further  or  more  definite  con- 
clusioDB. 


EXPERTMKNTAL   PSYCHOLOGY    AT  WELLESLEY  COLLEGE. 
Mamt  Whitom  Gaijcims. 


After  the  discnsBlon  of  the  relative  merits  of  experimontal  as 
compared  with  merely  introspective  psycholog)-,  a  practical 
question  suggests  iteelf  concerning  the  introduction  of  experimental 
psychology  into  the  regular  college  curriculum.  This  is  a  compli- 
cated problem  of  expediency^  the  question  of  the  equipment  of  the 
laboratxirv,  of  the  relative  amount  of  laboratory  work,  of  the 
proper  direction  of  Htudents'  experiments.  Such  questions  are 
especially  prominent  in  cases  in  which  psychology  is  a  required 
subject,  and  in  which  our  course  is  a  general  one  and  roust  be  adapted 
to  students  without  especial  scientlBc  training  or  without  particu- 
lar interest  in  experimental  work.  In  such  a  course,  it  is  some- 
times urged,  the  introduction  of  experimental  methods  burdens 
the  general  student  with  details  valuable  only  to  the  specialist, 
subsBtutes  teohuical  miuutisi  For  psychological  principle  and  tends 
to  confuse  psychologj'  with  the  other  sciences. 

This  paper  is  an  attempt  to  meet  difBculties  of  this  sort  by  the 
record  of  a  yearns  experience  with  a  general  course  in  psychology. 
making  extensive  use  of  experimental  methods.  In  the  fall  of  1892 
s  course  in  "  Psvchology,  including  Experimental  Psychology,"  was 
offered  at  Wellenley  College  as  one  of  the  alternative  senior 
requirements  in  psychology.  The  course  was  taken  by  fifty- 
four  studenti),  of  whom  all  out  one  or  two  had  had  no  previous 
training  in  the  subject.  All  of  these  had  taken  a  year's  course. 
including  laboratory  work,  in  chemistrv,  and  only  three  had  failea 
to  follow  a  similar  course  in  physics.  Most  had  no  training  in  phys- 
iology, and  many  of  them  had  a  more  or  less  pronounced  distaste 
for  laooratory  work.  The  aim  throughout  was  to  supplement, 
and  in  no  sense  to  supersede,  introspecuon  ;  to  lead  students  to  ob- 
serve in  detail  and  to  verify  facts  of  their  ordinary  experience  ;  to 
familinrizo  them  with  the  results  of  modern  investigation  and  with 
the  usual  experimental  methods,  and  to  introduce  them  to  the  im- 
portant works  of  psychological  literature. 

The  first  month  was  devoted  to  a  study  of  cerebral  physiology. 
Ladd's '*  Elemeutti  of  PHycholog>' *'  was  used  in  this  early  part  of 
the  course  as  a  text- book.  The  class  work  included  recitations, 
informal  lectures  and  some  written  work  on  the  part  of  the  studenta. 
One  of  these  papers^  for  example,  required  an  enumeration,  accom- 
panjing  a  rough  diajgram,*of  the  parts  of  the  hnman  brain,  as 
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eveloped  from  the  dorsal  and  ventral  sides  rospectivelv 
bree  **  primary  bulbs."  The  study  of  the  brain  by  text-b( 
plates,  and  especially  by  models,  preceded  the  dissection  by  each 
student  of  a  lamb's  brain.  The  brains  had  been  preserved  accord- 
ing to  Dr.  James's  directions.'  (Wide-mouthed  candy  jars,  fitted  with 
rubbers  to  prevent  evaporation,  proved  an  inexpensive  substitute 
for  the  regular  Whitehall  and  Taitum  jars.)  The  dissection  was  under 

*  since  paMlfttwd  In  tbe  Briefer  Ooone  In  Psjcholocr.  pp.  81  M. 


flXPEBUCENTXL  PSYCHOLOGY. 


-V^   ^«5 


the  general  directton  of  the  inatmctor.  The  students  were  provided 
with  simple  direoUona  and  were  required  to  identify'  the  meet  im- 
portant parte  of  the  brain.  The  resnlta  of  this  work  were  very 
satisfactory.  The  studente,  even  those  who  had  dreaded  the  dis- 
section, were jpracticaUy  unanimous  in  regard  to  its  value,  as  clear- 
ing np  the  difficult  points  in  cerebral  anatomy.  In  the  class  room, 
dnring  this  week,  in  which  the  dissection  was  goine  on,  the  princi- 
pal theories  of  cerebral  localization  were  dlBCUssea. 

The  next  six  weeks  were  spent  in  experimental  study  of  sensation. 
About  seventy  experiments  were  performed  by  the  students  on 
sensations  of  contact,  of  pressure,  of  temperature,  of  taste,  of  hear- 
ing and  of  sight.  The  experiments,  almost  without  exception, 
were  selected  from  those  suggested  by  Dr.  E.  C.  Sanford  in  hia 
"  Laboratory  Course  in  Psychology,'"  but  re-arranged  with  reference 
to  the  plan  of  the  lectures  and  of  the  class  discussion.  Papyro- 
granhed  descriptions  of  the  experiments  were  distributed  to  the 
stuaents  and  commented  on  in  class  before  the  experiments  were 
undertaken.  The  instructor  kept  daily  laboratory  hours  in  order 
to  answer  questions  and  to  offer  assistance.  Eachstudent  was  re- 
sponsible for  the  record  of  her  own  experiments. 

In  class,  reports  were  made  on  the  results  of  experiments,  and 
reoit&tions  were  conducted  on  the  physiologj'  of  the  aifferent  senses. 
The  bearing  of  the  different  experiments  on  the  theor>'  of  per- 
ception was  carefully  discussed.  Special  effort  was  made  to  free  the 
word  "sensation"  from  the  vag^ue,  dualistic  meaning  which  it 
often  carries  with  it ;  sensation  was  treated  as  essentially  "the  first 
thing  in  the  waj'  of  consciousness."  The  three  theories  of  percep- 
tion, Associatiumst.  lutellectualist  and  Physiological-psychological, 
were  carefully  studied,  and  in  this  connection  parts  of  Dr.  James's 
chapters  on  ^*  The  Mind-Stuff  Theory,"  *' Sensations"  and  "Per- 
ception" were  assigned  for  reading.  Of  course,  in  so  elementary  a 
course  no  new  experimental  results  were  gained.  All  the  more 
important  experiments  usually  performed  were  repeated.  The 
tasbe  experiments  were  so  unpopular  that  I  should  never  repeat 
them  in  a  general  class  of  stuaents  who  are  not  specializing  in  the 
subject.  I  should  also  omit  most  experiments  involving  exact 
measurement.  For  instance,  I  should  do  no  more  than  familiarize 
the  class  with  the  use  of  the  Oalton  bar  and  of  the  perimeter. 

Some  of  the  students  were  genuinely  interest«a  in  the  experi- 
ments, carried  them  further  than  required  and  made  independent 
observations  :  a  large  number,  on  the  other  hand,  performed  them 
conscientiously,  but  without  especial  enthusiasm;  some  cordially 
detested  them  from  beginning  to  end  ;  but  almost  all  recognized 
their  value  as  a  stimulus  to  observation  and  as  a  basis  for  psycho- 
logical theorv. 

The  following  questions,  asked  at  an  informal^  forty-flve  minute 
examination,  suggest  the  character  of  the  experimental  work  :— 

I.  Describe  fully  the  following  experiments.  State  the  theories 
on  which  they  bear  and  the  conclusions  which  you  drawfrom  them: — 

a.  The  "  colored  shadows  "  experiment. 

b.  Scheiner's  experiment. 

II.  What  are  the  dermal  senses? 

III.  What  is  the  (.so-caUed)  joint  sense?  Describe  an  experi- 
ment proving  its  existence. 

In  the  study  of  association,  the  old  distinction  between  association 
**  by  contiguity  "  and  that  "  by  similarity  "  was  replaced  by  one  be- 
tween  "desistent    aaeooiation,^*  in  which  no  part  of  the   earlier 
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object  of  conactofiWMW  pcniatB  in  ooiMCkwi«ieas,mnd  ** 
aocUtion,''iBwblchaUorp«lof  itpentots.'  Dr.  James's gnanttt all ■» 
difltlnotions  corresponding  with  the  ternu  *'toUL''  "partUl"  mM 
**  focalixed,"  were  also  m^e.  Stadents  wez«  referred  to  Hohbea, 
to  Hartley,  to  Baio  and  to  Dr.  James,  and  were  reoidred  to  Qtaa- 
to«te,  by  original  examples  or  by  qaotation,  the  different  sorts  of 
■aaociadon.  This  work  proved  verr  interesting  and  was  valaable 
in  co-ordinating  psychological  with  literary  stady.  The  experimental 
work  accompans^ng  this  study  illostrated  the  valoe  of  association 
in  shortening  intellectual  proceasefl,  and  consisted  simply  in  com- 
paring theslowerreadingof  one  hundred  unconnected  monosyllables 
with  the  reading  of  one  hundred  connected  words.  Reading  of 
passages  of  one  hundred  words  in  different  languages  was  alao 
carefully  timed  and  compared. 

A  more  extended  experiment  in  association  was  later  carried  ont. 
Each  student  wrote  a  list  of  thirty  words,  so  associated  that  each 
anggeated  the  next.  The  starting  point  was  the  word  "book,** 
Mlgaeatod  in  writing,  but  not  read  until  the  time  of  the  experiment. 
Bach  Ust  was  studied  by  its  writer,  who  marked  with  a  V  the  names 
of  objecta  or  events  which  were  visualized  ;  indicated  with  a  O 
those  connected  with  childhood  life  ;  classified  the  association,  as 
desiatent  or  as  persistent  (of  quality  or  of  object) ;  and  Indicated, 
in  each  case,  the  so-called  secondary-  law  of  the  association  \  recency, 
frequency  or  vividness).  Of  course  each  list  was  written  when  the 
subject  was  alone  and  undisturbed. 

The  fifty  papers  thus  prepared  were  carefully  studied  by  one 
student  as  the  foundation  of  her  final  easay.  She  compared 
with  them  similar  ones  obtained  from  two  classes  of  school  children 
of  varying  ages,  and  from  a  few  people  in  middle  life.  Her  results  ara 
interesting.  One-half  the  objects  or  scenes  (in  the  college  lists, 
which  were  the  only  ones  indicating  this  fact )  were  visualized.  Oidy 
one-fifteenth  related  to  childhood  — suggesting  that  the  predomi- 
nance of  Mr.  Qalton^s  childhood  associations*  la  not  universal.  The 
laokof  them  maybe  daetotheyouth  of  theexperimeuters.  A  com- 
fMdison  of  the  lists  shows  that  in  the  children's  lists,  recency  is  the 
most  frequent  explanation  of  sn^gcstiveneas,  while  iu  the' college 
Bats  the  vividness  of  the  earUer  object  of  consciousness  Is  of 
srsateat  importance.  The  result  tallies  with  the  fact  that  **chil- 
£«n'a  interests  are  more  of  yesterday  and  today.*' 

Tike  subject  of  attention  was  discussed  on  the  basis  of  Dr.  James's 
admirable  chapter.  The  experimental  work  was  In  divided  atten- 
tion, the  performance  and  accurate  timing  of  two  intellectual  pro- 
•oootes,   first  separately  and  then  in  combination. 

A  brief  study  of  consciousness  in  its  '^identifying'*  and  ^'discrimi- 
nating'* aspects  was  followed  by  a  six-weeks' study  of  space-per- 
oeption.  Lectures  were  offered  on  the  three  chief  theories,  the 
Empiricifit,  the  Nativist-Kantian  and  the  Nativist-Senfiational. 
The  required  reading  included  references  to  Berkeley,  to  Mill,  to 
Spencer,  to  D.  A.  Spalding  (MacMlUan,  Februarv,  1873),  to  Preyer 
(Appendix  C  of  Vol.  II.,  The  >nnd  of  The  Chilrf),  to  James  v parts 
of  the  Space-Chapter  >,  to  Kant  (J^sthetic, '*  Metaphysical  Deduc- 
tion'M. 

The  experiments,  of  which  there  were  more  than  thirty,  illustrated 
the  methods  of  gaining,  or  at  least  of  developing,  the  space-con- 
sciousness. The  theories  of  single  vision  were  carefullv  studied 
and  were  illustrated  by  diagrams  and  by  *' Cyclopean  eye  "  expert- 

•  Cf.  »n  »f»»cte  ib  th»  Philo«>phi  -al  R^rl-w.  July.  IMS. 
I  Inquiries  Into  Hunuui  FACulcy.  pp.  191-309. 
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m.    "nie  Vahie  of  the  Empiristic  Theory  to  the  Xativist. 
In  the  study  of  memory  azid  of  the  tTwiflinarfon,  the  only  experi 
ante  were  a  few  on  "  llie  Mental  ^mul,^    Stndente  were  referre< 
>  James,  to  Bnmham,  to  Lewea,  to  Bnakin  and  to  Everett.    Par 


ferred 
to  James,  to  Bnmham,  to  Lewea,  to^ttnakin  and  to  Everett.  Par- 
amnesia was  of  coone  discnased. 

Abnormal  psychology  received,  throoghoat  the  conrae,  com- 
paratively little  attention,  becanse  it  seemed  so  evident  that  a 
careful  study  of  the  facts  of  normal  oonaatoasnesB  most  precede 
aoy  acholarhr  consideration  of  the  abnormal;  becanse,  also,  there 
aeemed  ^Mcisl  need  of  combating  the  popular  notion  which  appar- 
ently renrds  psychology  as  a  synonym  for  hypnotism  and  telep- 
athy. The  abnormal  was  therefore  treated  throoghoat  from  the 
point  of  view  of  the  ordinarv  conscioosness  and  its  phenomena 
were  discnssed  as  exae^rate^  manifestations  of  the  pnasee  of  all 
eonacionsness.  The  subject  was  naturally  introduced  by  a  study  of 
dreams;  hypnotism  was  the  onlv  other  topic  considered. 

^le  study  of  the  emotions  and  of  the  wul  was  accompanied  by  no 
experimental  work.  Chapters  of  Huffding,  of  James,  of  Mill,  of 
Spencer  and  of  Darwin  formed  the  required  reading;  James's  theory 
of  the  emotions  was  discussed;  a  classiQcstion  of  the  feelings, 
adapted  from  Mercier*,  bnt  rejecting  his  ph\-Biological  principle  of 
division,  waa  the  starting-point  of  a  somewhiit  practical  discussion. 

The  last  week  of  the  course  was  occupied  with  reaction-time  ex- 
periments, which  had  been  postponed  to  this  time,  only  through 
iiernwiaij  delay  in  procuring  the  apparatus;  the  work  sho^d 
properly  have  been  scattered  through  the  year.  There  was  time  for 
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HtUe  more  than  an  iUastration  of  method  and  an  approximate 
▼6riBoation  of  the  more  important  resoits  in  reactions  to  sound  and 
in  more  complicated  reactions,  involving  association,  discrimina- 
tion and  choice.  Averages  of  simple  reaction-times,  with  and  then 
without  signal,  showing  a  eeneral  increase  in  the  time  of  the  Latter, 
were  made  by  several  stuoents  and  included  in  essays  on  attention. 
Students  were  required  to  readJastrow^s  **Time-Relataonsof  Mental 
phenomena." 

The  study  of  volition  led  to  several  days'  discussion  of  the  prob- 
lems of  determinism  and  indeterminism.  This  was  undertaken 
with  the  express  remark  that  the  subject  is  metaphyBical  and  not 
psychological.  The  favorable  result  of  this  study  confirms  my 
opinion  of  the  value  of  an  occ-aalonal  consideration  of  so-called 
metaphysical  problems  in  a  general  course  of  psychology,  with 
students  who  ore  neither  studying  philosophy  nor  epeciahzing  in 
psychology.  To  repress  the  philosophical  questions,  suggested  by 
a  study  of  psychological  phenomena,  is  difBcult;  to  :consiaer  them 
is  harmful,  only  if  the  distinction  between  metaphysics  and  psy- 
oholoi^'  Is  not  sharply  made;  to  discuss  them  may  be*  of  great peda- 
ffOgicaf  value.  One  may  agree  with  Dr.  James  that  "metaphysics 
fragmentary.  irrespoDsible,  and  half-awake,  and  unconscious  that 
she  is  metapnysicaf,  spoils  two  good  things  when  she  injects  herself 
Into  a  natural  science,"  but  one  may  still  believe  that  a  course  which 
properly  is  called  i>sychology,  because  of  the  immense  preponder- 
ance of  psvchological  discussion  and  investigation,  may  yet  make  an 
occasional  metaphysical  digression.  Such  a  plan  at  least  avoids  the 
difficulty  which  may  be  raised  in  the  cases  in  which  the  course  is  a 
requireo  one  in  the  philosophical  department — the  objection  that 
psychology,  as  a  mere  science  among  sciences,  does  not  merit  this 
pre-eminence. 

In  place  of  a  final  examination,  a  psychological  essay  was  re- 
quired. The  subjects  assigned  were  very  general  and  were  in- 
tended OS  subjects  for  study  rather  than  as  definite  essay -headings. 
The  immediate  topic  of  the  paper  was  to  be  decided  after  the 
study  and  not  before.  Such  subjects  as  "Association,"  "Attention," 
"  Memory,"  "Imagination,"  "The  Psychology  of  Language,"  "The 
Psychology  of  Childhood  "  "The  P8ycholog>'  of  Blindness," 
"Aphasia,"  "Animal  Psychology,"  were  chosen  in  this  way.  Writers 
on  the  first  two  subjects  worked  up  the  statistics,  to  which  allusion 
has  already  been  made.  The  specialization  of  topics,  within  the 
broad  field  indicated,  showed  Itself  in  various  ways.  One  student 
studied  the  prevalence  among  imaginative  people  of  a  ''continued 
story,"  never  written,  seldom  mentioneu,  but  very  significant, 
especially  in  the  emotional  life.  Of  fifty-four  students  who  were 
qiiPHtioned,  nineteen  have  had  such  a  story,  whose  characters  grow, 
but  retain  u  cotiHtnnt  identity;  whose  situations  change,  but  ot^  in 
accordance  with  th«  plot,  usually  a  simple  one,  of  the  story.  With 
all  the  story  began  in  childhood;  with  eight  it  still  continues,  but  in 
all  oaves  the  Interests  of  adult  life  have  somewhat  overshadowed 
It.  A  compiirimm  was  made  with  the  experiences  of  thirty-six 
yoong  men,  studonta  in  Iowa  College,  with  the  resnlt  that  only 
three  testify  U>  the  poosesaion,  at  any  time,  of  a  continued  Htory. 

The  study  of  the  psychology  of  blindness  was  accompanied 
by  visits  to  the  Pericins  Institute.  A  student  who  writes  on 
"The  Imagination  of  the  Blind  "  bases  her  conclusions  on  a  personal 
study  of  twenty- five  blind  children.  She  questioned  the  children, 
consulted  with  their  teachers,  and  read  their  compositions.  Those 
who  write  on  the  psycbolor  y  of  childhood  have  made  personal 
obserrationa  on  babies  and  little  children.    One  writes  on   "  The 
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6en»e«  of  the  Cbi]d.*'  the  other  on  ''The  Memory  and  T  magi  nation 
of  Chilldren.''     Botii  papers  contAin  fresh  materia]. 

No  topics  in  abnormal  psychology  were  originaUY  Included, 
bat  several  stadenta  eepeirially  interested  in  tne  subject  write 
on  ''  Hypnotism,"  "  Dreama,"  "  QUunons/'  Most  of  tnese  kept 
written  records  of  their  dreams,  daring  two  months.  Some 
interesting  observations  were  made.  One  dreamer  was  able 
to  reprodoce,  in  a  series  of  drawings,  certain  figures  of  a  dream; 
several  well-marked  instances  of  reasoning  are  noted;  one  writer 
makfts  the  discovery  that  **  my  dreams  are  forgotten  immediately 
upon  waking,  but  that  the  instant  I  tooch  my  head  to  the  pillow  the 
following  night,  the  dreams  of  the  preceding  night  come  oack  with 
great  clearness.  In  keeping  a  record,  I  was  often  obliged  to  wait 
until  the  following  ni^t  to  record  something  I  had  dreamed  early 
in  the  morning."  The  analogy*  with  the  hjrpnotic  memory  is  very 
interesting.^ 

In  connection  with  the  work  of  the  coarse,  a  collection  of  statis- 
tics abont  colored  hearing  and  namber- forms  was  undertaken. 
Vive  hundred  and  forty-three  persons,  of  whom  five  hundred  and 
twenty-six  were  members  of  WeUealey  College,  were  questjooed. 
The  general  results  are  the  following:  Ninety-eight  are  aifected  in 
one  or  both  of  these  ways;  thirty-two  have  colored  hearing,  and 
sevent^'-eight  have  forms  for  numbers,  for  months,  for  days  (or  for 
all : ;  fourteen  have  both  colored  hearing  and  some  *^  form."  These 
facts  were  gained  by  students,  aided  by  a  simple  set  of  ques- 
tions; in  the  cases  of  colored  hearing,  results  were  verified  by 
qfoestioning  the  subjects  a  second  time  after  the  lapse  of  two 
months;  the  number-form  was  in  each  case  drawn  by  tne  subject; 
in  all  cases,  records  have  been  kept  in  uniform  shape.  Five  essays 
were  written  on  the  baAis  of  these  statistics,  of  which  eaek 
makes  a  special  study  of  one  or  two  eaaes  of  puiicular  intesMts 
from  these  essays  1  make  occasjonal  extracts  in  my  brief  report 
of  our  results. 

Among  the  thirty-three  cases  of  colored  hearing  are  nineteen  in 
which  proper  names  of  people  suggest  a  color;  nine  instances  of 
mufiicaJ  association;  twelve  casesin  which  names  of  days  or  of 
mODtlM  are  associated  viitb  color,  and  four  of  colored  number- 
wodition,  of  which  one  is  a  colored  number  form.  In  seventeen 
casea  tetters  suggest  colors,  usually  by  their  sound,  but  sometimes 
by  their  avpearacce,  and  in  three  of  Uieee  lists,  the  whole  alphabet 

Oalton^s  assertion  that  vowels  more  commonly  than  i  mmwimiiti 
mggest  colors,  is  not  confirmed  b3'  our  results;'  among  seveateoil 
letter-associations,  there  are  ten  In  which  both  consonants  and 
Towela  are  suggestive;  four  in  which  consonants  only  are  associ- 
ated with  color;  and  but  three  in  which  only  vowel-associations 
occur. 

The  manner  of  the  word-coloring  cannot  be  reduced  to  any 
Maeral  formal;^.  It  follows  sometimes  the  color  of  the  initial 
loiter,  sometimes  that  of  a  repeated  letter.  Sometimes,  again,  its 
ook>r  is  that  of  the  mixture  of  the  colors  of  the  different  lett-ers.  In 
one  case,  "0  bv  itself  is  gray;  when  occurring  with  other  numbers 
it  takes  the  color  of  the  accompanying  nunmer.  Thus  80  is  blue, 
the  color  of  6." 

Like  most  observers,  we  have  found  that  o  and  i  correspond 
respectively  with  white  and  black  — and  this  is  almost  certainly 
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through  aoBOciation  with  the  aDpearance  of  the  letter.  The  onljr 
positive  exception  which  we  flna' in  which  i  is  red,  falls  in  with  the 
more  indefinite  generalization  of  MM.  Beanmis  and  Binet*,  th&t 
either  i  or  a  is  black,  white  or  red.  We  find  also  the  following 
instances  of  apparent  uniformity:  In  edx  cases  out  of  twelve,  a  is 
bine;  in  Ave  out  of  twelve,  e  is  yellow,  and  in  six  out  of  thirteen,  • 
is  yellow.  This  Last  ie  the  only  instance  of  oniformity  among  con- 
sonant-associations. 

Our  recorded  number- forms,  of  which  there  are  forty -eight.  ar« 
of  most  varied  sorte,  including  single  and  parallel  lines;  lines  hori- 
zontal and  vertical;  zig-zags,  curves  and  one  Greek  border, 
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One  subject  has  "  two  forms,  one  for  positive  numbers  to  Infinity, 
and  another  (extending  in  both  directions  from  0)  including  nega- 
tives, infinitesimals  and  fractions." 

Not  all  changes  of  direction  are  at  12  or  at  10.  *'  Out  of  twen^- 
(our,  in  which  the  lines  are  continuous, 

Seven  turn  at  10 
Six  "     "  12 

Hve       "     "  20 
Five       "      "    6»' 

About  two-thirds  turn  toward  the  right.  Several  forms  are  In 
tri-dimensional  space,  and  we  have  one  elaborate  description  of  a 
form  stretching  away  from  the  subject,  in  which  the  more  promi- 
nent numbers  stand  out  like  mountain-peaks  and  hide  the  inter- 
vening ones. 

Our  records  include  several  cases  of  pronounced  emotional 
association  combined  with  a  sort  of  dramatization  of  numbers  or  of 
colors.  TlioB,  one  subject  writes,  "  1,  2,  4,  7  and  8  are  reliable,  quiet, 
well-disposed,  but  not  brilliant  numbers ;  3  is  a  sharp,  shrewd, 
noisy  and  disagreeable  number,  always  making  as  much  trouble  aa 
possible.  For  13  I  always  had  a  great  antipathy.  It  had  all  the 
disagreeable  qualities  of  3  added  to  a  pertness  and  aggressiveness 
which  made  it  repugnant  to  all  the  other  numbers,  with  which  it 
seemed  never  to  associate.  I  never  wanted  to  be  thirteen  years 
old." 

The  circle  is  the  most  constant  of  the  month -forms  (occurring  In 
eighteen  out  of  (fifty  cases).  Its  plane  is  in  most  cases  para&el, 
in  one  perpendicular,  to  the  plane  of  the  earth.  In  the  forms 
for  the  aays  of  the  week,  Sunaay  almost  always  occupies  a  con- 
spicuous position.  ^*  When  the  plane  changes,  this  day  is  higher 
than  the  rest,  so  that  in  passing  from  Saturday  to  Sunaay,  a  step 
up  is  made."  To  one  person  **the  first  three  days  of  the  week 
seem  much  greater  than  the  lost  three.  In  vacation,  I  always  plan 
to  make  visits,  receive  company  on  the  first  three  days  of  the 
week  ;  the  other  three  seem  crowded  together  and  insignificant." 
No  new  explanations  of  the  phenomena  were  offered  or  discussed. 
Only  one  afilrmativo  answer,  among  twenty  in  the  negative,  was 
received  to  the  question  :     "  Oan  you  compare  your  form  with  any 
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pattern  of  waD-p^>er  or  carpet,  with  any  crack  In  the  plastering  or 
with  anj  other  nne  which  yon  might  hare  seen  when  teaming  the 
nnmbera  in  childhood  V* 

So  far,  then,  as  onr  renilu  simport  any  theory,  they  tend  toward 
one  that  is  physlolo^cal ;  at  least,  they  oppose,  especiaUy  with 
reference  to  colored  nearing,  the  expl&niations  Uuongfa  any  other 
thiui  forgotten  and  fundamental  childhood  associations. 


PSYOHOLOGICAL    LITERATURE. 


I.— ACTION  AND  VOLITION. 

Bt  PBomno*  J.  M.  Biaj>«i:r. 

Ohauveau:  On  the  8en$ori-Motor  Nerve-Circuit  of  Mu^ciet; 
Brain.    LIV.  and  LV.,  1881,  p.  146  ff. 

This  paper  is  an  experimental  attempt  to  establiah  a  so-called 
SeuHon-Motor  Nerve-Circuit  for  the  Muscles,  i.  e..adirect  inmova- 
tion  of  muncle  duo  to  a  current  paasing  up  from  tne  muacle  by  the 
sensory  branch  and  down  by  the  motor  branch  of  its  nerve.  For 
this  inquiry  Chauveau  uses  two  muscles  of  which  the  sensorj-  nerve 
courses  arc  isolated  from  the  motor,  the  stemomastoid  (voluntary) 
and  the  muscles  of  uisophagus  involved  in  deglutition  (involun- 
tary). In  the  case  of  sternomastoid,  Chauveau  finds,  operatine  on 
the  horse,  (1)  excitation  of  the  motor  branch  js^ives  contractions 
with  no  sign  of  sensibility;  (2)  excitation  of  the  sensor>^  branch 
gives  contraction,  also  sughtly  delayed.  Conclusion:  A  connec- 
uon  between  the  central  ends  of  the  sensory  and  motor  courses, 
i,  e.,  a  reflex  "circuit.''  The  same  result  appears  when  the 
branches  are  respectively  cut.  Excitation  of  the  end  of  the  motor 
branch  which  adheres  to  the  muscle  gives  contraction;  excitation 
of  the  corresponding  sensory  branch  end  gives  no  result,  and  ex- 
citation of  the  **nd  of  the  flxed  motor  branch  gives  no  result,  of  that 
of  the  fixed  sensory  end  gives  conirncUun;  so  that  the  commotion 
always  travels  one' way  in  the  circuit,  up  the  8en8or>*  and  down  the 
motor  branch.  The  only  differences  in  the  stimulation  of  tho 
muscle  from  the  centripetal  as  against  the  centrifugal  course  are 
that  the  former  is  delayed  in  time  and  requires  a  stronger  current. 
Testing  the  same  muscle  by  simple  section,  1.  e.,  by  the  withdrawal 
of  physiological  support  rather  than  by  positive  electrical  excita- 
tion, the  results  are  the  same,  except  in  one  particular.  As  would 
be  expected,  cutting  the  motor  nerve  gave  paralysis  of  the  stem- 
omastoid,  but  cutting  of  the  sensory  branch  had  no  effect  upun  the 
muscle.  "  Section  of  the  sensorr  branch  does  not  abolish  move- 
mentj"  and  '*  T  failed  to  obtAin  evidence  of  any  alteration  of 
functiOti.^'  The  same  experiments  on  involuntary  muscles — those 
of  oesophageal  deglutition — gave  the  same  results,  except  that  last 
named.  Here  section  of  the  aensorj'  branch  produced  **  sometimes 
transitory  and  irregular  paralysis,  sometimes  a  penstaltic  inco- 
ordination." Chauveau  notes  that  tne  difference  between  voluntary 
and  involuntary  muscles  in  respect  to  the  effect  of  the  absence  of 
sensory  nerve  support  contradict*  the  results  of  Claude  Bernard. 
who  by  cutting  a  series  of  lumbar  sensorj'  roots  in  the  dog  obtainea 
motor  disturbances  In  the  corresponding  hind  Itmb.  He  explains 
the  contradiction  on  the  ground  of  differences  in  the  relative  com- 
plic-ation  of  the  muscle  in  question  with  others  in  performing  co- 
ordinate functions.    The  motor  branch  In  one  ease  may  be  exoit- 
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Buwtj  raportB. 
exnUBMoa,  t  e.,  th»t 


poMible 

rar|tlM  i«g«latiiOB  ot  iiiTohin- 
B,  titoy  w  noi  safl&ofient  for  Tolontary  movemeBi; 
latter  are  reguied  trom  a  Id^ier  oo-ordijiating  oentiv.  !%!■ 
attoraatlTe  Oiaaveaa  ■ocnalB  and  re^ectes  altboogh  he  admita  the 
pliyriologicaJ  difference  n  reqairea,  i.e., ''one  (muscle)  is  aato- 
ttV"  boI  infloenoed  by  tibe  psrcbo-phjsioAogical  cenfa<fta|  the 
other  II  a  part  of  tibe  Tohmtary  loeanDtar  wjiKmb,  IiiHiwhiiihI  hi 
thfw  centres.'^  The  diffioolt?  with  hia  explanatioB  fa  three- fokl: 
(a)  If  the  dependence  of  the  motor  fnnction  in  question  npon  the 
■ipport  of  the  sensory*  branch  be  inversely  as  the  degree  of  implica- 
tion of  other  sensory'  oooneclioiks,  then  the  most  complex  and  co- 
ordinated function,  i.  e.,  walking,  would  be  most  free  from  impair- 
ment when  certain  of  these  sensory  c»nnect3onfi  are  cut.  Such 
relativelT  simple  fonctaon  as  moving  the  head  up  and  down  upon 
the  neck'— doe  to  the  contaaction  of  the  stemomastoid— we  would 
expect  to  be  moat  Impaired  by  cutting  the  aensor}'  branch,  i  b> 
We  may  aak  why  such  sensory  euppon  from  other  connectiona 
doee  not  also  avail  to  prevent  impaired  function  in  the  cAAe  of  the 
inTohmtary  muscles?  :  c  j  Even  though  the  kiniesthetic  regulation 
bj  groope  of  sensory  nerves  be  allowed,  we  would  expect  some 
impairment  of  function  when  the  entire  sensorv  contribution  from 
the  muscle  in  question  is  cut  off;  the  amount  of  laminc  would  be  a 
matter  of  degree.  But  this  is  contradicted  both  by  the  result  on 
the  stemomastoid,  and  by  Chauveau's  experiments  in  ontring  the 
four  nerves  BUpphing  the  toes  of  pigeons.  He  found  that  "com- 
plete 8ensor\'  enervation  of  an  extremity  does  not  appreciably 
disturb  these  (the  locomotor)  functions,"  and  "they  roost  indiffer- 
ently upon  the  normal  and  upon  the  enervated  foot."  I  may  add, 
also!  that  these  experiments  upon  the  stemomastoid  are  valuable 
for  the  discussion  of  the  regulation  of  voluntary  movementa^  since 
all  kinjDsthetic  support  from  '*  remote  "  sources  (the  eye,  ear,  etc.) 
are  here  roled  out. 

Other  interesting  results  are:  Contractions  of  facial  and  lingual 
aiiecles  by  etimalating  the  nuclei,  in  the  fourth  ventrical,  of  the 
eerenth  and  twelfth  pairs;  contraction  of  abdominal  and  spinal 
mnaclea  by  stimulating  sensory  cells  of  cord  between  the  last  dorsal 
and  first  lumbar  root,  after  section  of  the  cord  from  the  brain 
( artificial  respiration  being  carried  on);  co-ordinate  respiratory 
movements  in  horses,  after  separation  of  the  medulla  from  ttae 
eiiMihalon,  by  stimulating  the  intercostal  nerves.  As  to  the 
neeinanism  of  the  Aensori- motor  circuit  thiis  demonstrated.  Chau- 
Teen  criUciseB  the  ordinary  kina'sthetic  theory  as  being  too 
complex,  and  adopts  the  view  that  there  is  a  repropuIaiTe  wave 
wUch  runs  toward  the  muscle  along  the  sensory  conrse,  reaching 
the  muscle  simultaneously  with  the  motor  impulse,  and  regulating 
the  muscular  contraction. 

Wau^R,  The  Sense  of  Effort;  An  Objective  Study;  Brain.  LIV. 
and  LV.,  1601,  p.  179  ff. 

Dr.  Waller  attempte  to  ascertain  by  experiment  the  locus  of  the 
sensation  of  fatigue  after  muscolar  work  and  thereby  also  the  loons 
of  the  sensation  of  mtiscular  effort;  holding  that  the  former  fa 
related  to  the  latter  as  an  after-effect  to  a  first-effect,  analogous  to 
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the  relation  between  retinal  images  and  after-ima^eR  in  vieion. 
The  main  reeulto  on  fatigue  are  as  foUowH  ( he  gives  details  of  ex- 
perimentation, appaz-atosy  graphic  records,  etc.,  for  which  the 
article  must  be  consulted):  (1)  The  nerve  courses  do  not  con- 
tribute to  fatigue.  (2)  There  is  no  diminution  in  the  lateral 
enlu^ement  of  a  muMcle  from  direct  (artificial)  etimuiation  after  a 
series  of  maximum  voluntary  contractions,  i.  e.,  voluntar>'  fatigue 
has  not  exhausted  the  muscle.  (3)  If  a  maximum  'series  of 
voluntary  effects  be  interpolated  between  two  maximum  series  of 
direct  effecto,  the  second  series  of  direct  effects  suffers  no  diminu- 
tion, i.  e.,  there  has  been  recovery  in  the  muscle  for  direct  work 
during  the  series  of  voluntary  effects.  (4)  The  same  recovery  of 
the  muscle  for  voluntary  wora  during  direct  stimulation  is  seen  by 
interpolating  a  series  of  direct  effects  between  two  series  of  volun- 
tary effects.  Waller  agrees  with  Mosso,  who  obtained  similar 
results,  in  holding  that  t£is  recovery  can  only  be  in  the  peripheral 
organ  in  the  former  case  and  in  the  central  organ  in  the  latter  case. 
(6)  There  is  no  diminution  in  voluntary  effects  after  a  maxlmom 
series  of  direct  effects.  (6)  In  the  longitudinal  effect  there  is  a 
diminution  both  in  direct  maxima  during  voluntary  work,  and  (less) 
in  voluntary  maxima  during  direct  stimulation:  a  result  which 
again  agrees  with  that  of  Mosao.  The  general  conclusion  is  that 
"  voluntary  fatigue  depends  more  upon  central  than  upon  periph- 
eral change.'*  Further,  the  lateral  (rigor)  effect,  in  voluntary 
contraction  of  fatigued  muscles  slightly  precedes  and  outlasts  the 
longitudinal  effect;  this  delay  in  the  subsidence  of  the  lateral  effect 
is  mainly  due  to  a  continued  action  of  the  centre  upon  the  fatigued 
muscle,  *' a  contraction  reminder,''  "  a  residual  discharge  from  the 
fatigued  centre."  Further,  the  cessation  of  voluntar>'  longitudinal 
effect  is  quicker  in  fresh  than  in  fatigued  muscle.  These  results 
follow  the  use  of  a  Hpriiig  dynamometer  rather  than  the  weight* 
lifting  method  of  Mosso.  Waller  criticises  the  latter  on  the  ground 
that  a  weight  is  often  lifted  by  more  than  the  minimal  effort  really 
necessary  to  lift  it.  This  criticism  is  proved  by  the  fact  that  the 
weight  method  applied  to  the  last  mentioned  experiment  gave  a 
longer  persistence  of  the  longitudinal  than  of  the  lateral  effect, 
showing  that  some  strain  wa-  relieved  before  the  longitudinal  effect 
actually  produced  by  the  weight  was  touched.  The  same  criticism 
la  proven  to  hold  also  mutaiia  verbw  for  the  beginning  of  a  weight- 
experiment,  i.  e.,  some  force  is  spent  before  the  weight  begins  to 
rise. 

Waller  also  experiments  on  the  fl\ing-up  of  the  arm  when  sud* 
denly  released  from  a  voluntarily-ufted  weight.  He  finds  (using 
Douaer's  apparatus )  that  the  upward  spring  of  a  fatigued  is  greater 
than  that  of  a  fresh  arm.  This  agrees  with  Mosso's  result  that  in  a 
succession  of  such  ^* releases'' the  amount  of  spring  progressively 
increases.  Walkr  explains  the  fact  by  the  result  given  above  that 
there  is  a  '*  contraction  reminder,"  which  gives  delay  in  the  cessa- 
tion of  the  nervous  discharge  in  consequence  of  central  fatigue. 
(This  accounts  both  for  the  fact  of  such  an  upward  spring  and  for 
the  fact  that  it  increases  with  fatigue ;  while  Mosso's  exi>Tanation, 
i.  e.,  that  greater  stimulus  is  sent  to  the  muscle  in  consequence  of 
its  fatigue,  only  accounts  for  the  second  fact.)  A  series  of  experi- 
ments u  reported,  further,  on  the  estimation  of  weights  when  the 
muscles  of  the  hand  are  "  directly "  stimulated.  He  found,  in 
opposition  to  Ferrier,  Goldscheider  and  Bernhardt  (who.  however, 
Waller  claims  has  been  misquoted  in  this  connection),  that  under 
cathartic  excitation  of  the  digital  flexors  by  the  median  nerve, 
1000  gr.  was  barely  distinguished  from  3000  gr.,  or  500  gr.  from  1500 
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when  TOhmtarily  lifted,  1000  gr.  sad  1600  gr-  were  dla- 
In  (Iw  caae  of  faradic  stunQlAtion,  practically  no  dia- 
in  of  vcig^tfl  vafi  poaeible.  This  removes  one  of  the 
experimental  arguments  for  tbe  exclonvely  peripheral 
of  weighta. 
aa  WaDer'a  main  argomeni  ia,  it  leaves  two  loop-botea 
on  hia  ooDclorion:  il)  Granted  that  in  fatieue  tha 
la  sudnly  exh&nsted,  it  does  not  follow  of  necessity  that  this 
ia  the  point  of  '*  incidence  "  of  the  feehng  of  fatigne.  Moaao 
tliat  central  exhaustion  has  a  chemical  peripheral  effect;  tfate 
occasion  the  feeling  of  fatigue.  Or  central  expenditure  may 
kintesthetic  centre  apart  from  itself^  this  latter  contribnting 
ttie  feeting  uf  fHtigue.  WaUer's  inference  is  a  highly  probable  one, 
bvt  not  the  only  possible  one.  Further  grantee  for  the  moment 
that  the  inference  is  correct,  it  only  puts  the  sense  of  fatigiie  some- 
where in  tbe  centre,  not  neces&arilv  in  the  motor  seat,  anlesa  we 
agree  with  Waller  in  denying  the  ^tinction  between  sensor  and 
motor  rests.  (3)  Granting  uie  full  value  of  the  experiments,  they 
again  go  no  farUber  than  to  render  probable  the  point  of  *Un- 
ddenoe  "  of  the  aenae  of  effort.  Such  a  feeling  may  still  arise  in  a 
ktmestbetic  centre  in  dynamic  connection  wiui  tbe  working  motor 
oentoe,  or  from  ** remote*'  peripheral  courses.  Nevertheless,  logi- 
cal altemataves  aside.  Waller's  conclusion  is  undoubtedly  the  best 
interpretation  of  Waller^s  premises. 

Delaba&re,  lite  Influence  of  Jfaaeular  States  om  Goaactouaitaaa; 
Mind.     X.  S.  3,  July,  '92. 

Ttiia  paper  is  largely  a  summaiy  of  tbe  author's  Veber  Bewegungt- 
0mpftmamngen ,  which  will  be  noticed  later,  in  this  connection,  only 
Delabarre's  criticism  of  Waller  may  be  referred  to.  Delwarre 
claims  that  Waller^s  argument  contains  three  assumptions:  (1) 
"That  the  objective  signs  of  exhaustion  are  always  indicative  of  a 
pre\ioufl  expenditure  of  energ>"  in  the  same  parts."  [Not  so. 
Waller  uses  the  same  muscle  for  voluntary  and  direct  excitation. 
Hla  aosumption  is:  Granted  both  volnntaiv  and  direct  work  from 
the  same  muscle  and  objective  exhaustion  only  for  voluntary'  work, 
then  tbe  objective  exhaustion  must  be  in  the  nervous  centre  for 
this  muscle.  This  is  valid,  and  Delabarre's  statement  is  a 
fallacy  of  conversion.]  (2)  "That  a  subjective  sense  of  fatigue 
is  indicative  of  a  corresponding  previous  effort,  and  sense  of  effort, 
in  the  same  part-s."  [Not  so.  Another  involved  conversion. 
Waller's  position  is:  Granted  a  maximum  voluntarj-  effort  and 
sense  of  elTort  directed  to  a  part,  and  a  sense  of  fatigue  follow- 
ing  the  exercise  of  the  same  part,  then  the  seat  of  this  sense  of 
euaubtion  {.s  the  same  as  the  seat  of  the  sonso  of  effort.  This  doee 
not  necessarily  follow,  as  I  have  said  above,  but  is  phvsiologicaUy 
extremely  probable.]  (3)  "That  objective  signs  of  exhaustion  are 
indicative  of  a  subjective  sense  of  fatigue,  and  olnective  signs  of 
effort  of  a  subjective  sense  of  effort,  localized  in  the  same  parts.** 
[I  also  find  this  assumption,  and  have  above  expressed  an  opinion 
of  the  extent  to  which  it  invalidates  Waller^s  conclusion.] 

MOjrsTBRBESG,  9fUbev?egungeny  in  Beitrage  zur  txperimentellet^ 
Aydbolo^,  HeftW.,  192. 

Professor  Mtinaterberg  gives  a  r^sum^  of  the  discussion  on  the 
question  of  the  concurrent  inmovation  of  symmetrical  movement* 
on  the  two  sides  of  the  body,  against  the  old  view  that  there  was  a 
direct  tendency  to  such  syzmnetrical  movements  when  either  side 


376 


PSTCBOLOGICiX   LITKRATUKE. 


U  ftunolated  ;  he  oppove*  both  theoretical  aad  tiTTfrimfrnUl  oon- 
■derations.  His  experimente.  executed  Ib  oo-opcmtkm  wftt 
NTeral  of  his  stadento,  oonalsted  in  the  Toluntarr  peihtumnee  of 
pvvoonooived  drawing  and  tracing  moyements  'circiea,  triangtoa, 
aqnarea,  etc.),  with  one  or  both  hands*  then  in  occupying  the  at- 
tention with  one  hand  only  and  obaerving  the  behavior  of  theoUier 
hand ;  or  in  withdrawing  the  attention  altogether  and  obaervinir 
the  behavior  of  both  handa,  etc.,  throngfa  the  Taxiovs  eomfainataooa 
•▼salable,  ffia  reaolta  lead  him  to  the  cmncitnaioB  tfaat  in  iBOve- 
nenti  ttp  and  down  and  away  frcmi  the  bo4y*  eooh  maaietrieal 
Biorementa  do  not  occnr  ;  but  that  in  moTementa  xlg^t  and  left 
from  the  body  such  movemente  do  oocor.  These  latter  caaea  he 
explains  as  dne  to  the  maintaining  of  the  eamfibrinm  of  the  body. 
Hi£  concloaion  ia  that  ''inborn  symmeoricai  co-ordinaaons  of  the 
mneclea  of  the  extremities  do  not  exist.**  [This  conclusion  is  by  do 
means  proved  by  M.'s  interesting  experiments.  In  the  first  pfaoe, 
the  present  writer  finds  it  almost  impossible  to  Item)  the 
so  constant  as  not  to  interfere  unth  the  so-called  **3utr 
Ftrther.  if  Waller*s  result  be  true,  there  would bea 
dtschargo  in  the  moscrle  after  volontaiy  attention  la  withdrawn 
from  it  and  this  ought  to  give  a  certain  amount  of  moremeDt,  sym* 
metricAt  or  asymmetrical,  according  to  the  voluntary  movement. 
It  is  qoitejMMsible  tliat  there  is  such  an  element.,  but  that  it  Is 
dbrowned  in  the  grosser  tensions  due  to  equilibrium,  maintenance 
of  balance,  required  habit,  etc.  Snch  a  tendency  could  on]y  be 
oy  a  graphic  record  under  conditions  which  rwled  oat  the 
_  sources  of  error ;  not  by  the  rough  explanation  of  a  group 

of  people  standing  or  se^ited  around  a  table.  But,  more  than  this, 
la  experiment  on  adults  likely  to  throw  any  light  on  this  quuiHim 
at  all  ?  Everybody  admits  that  our  adult  movements  are  mswsffd  in 
asymmetncal  co-ordinations,  which  represent  the  strongest  dynam- 
ic'tendencies.  There  are,  also,  facts  on  the  affirmative  aide  off 
the  question,  such  as  *■*■  crossed  reflexes  *"  (.see  this  Journal  V.  *98, 
p.  84 ).  In  the  case  of  infants  we  have  "orossod "  responses  in 
sleep  (see  mv  observations  in  Science  XIX.,  IMS,  p.  1«.  and  Preyer^ 
Jflnd  of  the  Child,  I.,  p.  307  fl  .  M/s  citation  p.  I$k5  '  of  my  ob- 
servations in  connection  with  the  devek>pment  of  right -handednees 
(resumed  above  ^  does  not  take  account  of  the  fact  tLat  in  reporting 
these  observations  I  added,  a  little  later  on,  **  In  manv  cases  the 
left  hand  followed  slowly  upon  the  lead  of  the  right ;- '  this  was  also 
true  in  the  cases  in  which  the  left  hand  led— the  right  followed 
after  in  the  same  direction.  A  cmeial  test  of  the  general  question 
might  be  reached  bv  Gotc^h  and  Hocsley^s  new  electrical  method : 
the  galvanometer  siiowing  to  wbnt  eiAnrt^  if  at  aU,  the  cortical 
stimulation  of  a  muscular  grotq»  nffsols  the  notor  nerves  of  the 
oppodte  aide.  As  far  aa  Gotch  and  Hossfcy's  resoHs  on  oats  and 
monkeys  bear  on  the  question,  they  IniWcnte  thai  the  tendency  to 
faOateral  performances  Is  relative  to  the  intensl^  off  the  stimnlation 
— what  we  would  expect  from  the  censral  pnncipls  of  tflfiwhin. 
tOotch  and  Horslev^  '-  On  the  Mawmnlion  Nerroos  Systom,  ete^** 
Otrooatan  Lectnre.  Phil.  Trana.,  1991.)] 


SCHENCK, 
Archir^  LII., 


Vber  rfen 

iBn;p.u: 


/VeesM  dm  MmtkeU  f^liysHlt 


S.  aaks  the  question :  Why  is  It  that  the  down-slops  of  the  eore 
of  oontraction  of  a  mnsels  ezhaivled  by  eooBng  Is  an  steep  as  Its 
op-slope,  while  the  down-slope  of  that  of  a  voMtari|T  exhansted 
la  not  as  steep  as  its  np-slopesr    He  sinMlwi  that  the  less 
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dowB-ilope  of  Ukfr  ToloBtuily  tatigwed 
of  its  "reeerr 
off  iMtie  acid  .  L  Baoke:.     He 
of 


iidM  to  tihe 


bj  an  experiiBe«&,  the  oonditloaa  of  wliicta  are  to  com- 
of  a  Tofantavflx  fartgwwj  auiaele  vith  tha\  of  a 
exeJUbOity  is  reduced  by  ftaotto-add  avtUkaaUy,  L  ew« 
a  va^  ai  not  to  reduce  tibe  "lu— im  alwiiirti"  off  the  pew- 
He  i^lectod  the  girtioaMimf—  of  a  tto^  vtth  a  .ui% 
Ita  down-6lope«  Hke  thatof  the  cooled  BMnle, 
that  of  the  normiiSij  *«t«r*^i  laoeete,  Hm  — >w 
i|finfrt  with  .1  to  J%aoda.    TkerMlofthe 
ii  ilnTnlriil  tn  ■  ilnfirion  of  theoriea  of  theidecnUT  pco- 
of  ■raeenlar  oontractloD  and 


SCBKBCK,  Bm  apparat  xxr 
^m  JffBiftiidi,  Red,  p.  106. 
l%e  title  of  this  article  indicates  its  coateota. 

WAX.xn,  Oe  tika  lehftftfaa  of    I'bhuanry  oa^ 
Jf— wJer  OmfnuOioa  69  ftitofcuui  fizvtlofiea.  A«to,  LVIL,  IflBI.  Ift. 

Waller  aaks  vhetber  the  mmination  in  the  force  of  a  votentarr 
"■■armlai  contraction  brooght  about  bv  the  mmerpoeition  of  direct 
electrical  excitation  is  due  to  central  inhitktMMi  (Fick),  or  to 
peripheral  inhlbiuon  in  the  bodv  of  the  mnade  (Bloaeo),  or  to  the 
excitataoa  of  the  aotaconista.  kxperintentiag  on  the  flexor  moaclet 
of  the  futeaim  aad  ttSsxm  reoorda,  both  by  the  druaaMsraph  aad 
*'be^recwdcr"(aee  deeiiiTptlon  in  Brain,  1991,  S06\hetoda  that  thwe 
ia  m  iiliwtiwwtiftii  jp  pt^wiayimn^  voluntarv  loagitwlinalettBei,deetO 
the  electrical  atimtilation,  bat  an  increase 'in  the  maximmn  TOHintary 
lateral  eifect.  Further,  that  voluntary  contraction  superpoeed  upoa 
maximnm  direct  foriditation  incro— eo  both  the  longitudinal  aad 
lateral  effects,  but  that  while  the  eenee  of  mazxmiun  direct  phis  Tofaitt- 
taiy  kHicitadmal  effects  is  leas  than  the  maximmn  votentaiyakne, 
the  aex»e  of  the  maximum  direct  plus  voluntary  lateral  elteolB  is 
»nrp  than  the  marjmnm  of  eithertaken  alone.  Hee^^el— 
snltfi  largely  bv  the  stimulatton  of  the  antagonists  (eaneaeors^; 
porting  this  view  by  researches  on  the  elevator  muscles  of  the  lower 
jaw,  which  have  no  antagonistB  (in  which  case  Uie  phenomenon  in 
^OMtion  does  not  appear\  and  on  the  flexors  and  extensors  of  the 
arm  (which  when  both  directly  stimulated  reproduce  the  phenom- 
enon ^.  A  farther  question  is : '  Does  the  cessation  of  voluntary  con- 
traction involve  simply  a  cessation  of  central  voluntary  emission, 
or  a  stimulation  of  the  antagonists  ?  Waller  holds  that  the  former 
is  the  main  effect.  He  finds  that  in  cases  where  the  antagonist 
(extensor)  is  contracted ,  there  is,  on  the  relrase  off  the  muscle 
( flexor  \  a  prolongation  of  the  lateral  effect  as  compared  with  the 
longitudinal  effect ;  but  in  voluntary  release  of  the  nexora,  thexe  is 
no  such  prolongation  of  the  lateral  elfLH^t.  He  also  finds  that  in 
simultaneously  grasping  with  one  hand  and  letdng  go  with  the 
other,  the  two  effects  (curves  >  begin  to  appear  simutaoeonaly ; 
bnt  if  the  agent  in  each  process  be  foridisation,  the  mosele  stimn- 
lated  be^ns  to  contract  oe fore  the  released  muscle  bes^ns  to  oeaes 
oontractuig.  Turning  from  the  effects  of  induced  to  uioae  of  nl- 
Tanio  currents  in  connection  with  voluntary  contraction,  he  rea^MS 
conclnsjons  which  confirm  Pflttger'a  and  Waller  and  De  WalleviUe*s 
earlier  results  (Phil.  Tr&na.,  Royal  Soc.,  18S3>.  The  general  result 
is  that  **  active  arrest  of  action,  i.  e.,  true  physiological  inhibition 
of  voluntary  muscle,  has  not  yet  been  demonstrated." 
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GENERAL   MISCELLANEOUS. 

ECOEMO  Tanzi.  Cenni  ed  egperimenii  BuUa  pticologia  deU  'udUo. 
BivUta  di  FUouofia  ScitntiJUxi.    December,  1891. 

One-half  of  this  article  is  a  review  of  theoriee,  physical,  physlo- 
logical,  and  psychological,  on  sensations  of  sound.  Tbe  second  half 
la  an  account  of  the  author^s  experiments  on  the  reaction-time  for 
major  and  minor  chorda.  The  Keys  of  a  pianofortef  the  reagent's 
key  and  the  chronoscope  were  joined  in  one  circuit.  The  results 
are  shown  in  two  tables,  the  one  for  simple  reaction-time,  the  other 
for  choice  between  reaction  and  no-reaction.  Conclusion:  The 
minor  third  has  a  "  character  of  greater  evidence  ^'  than  the  major, 
but  is  not  always  more  quickly  perceived.  E.  Pace. 

SlEBECK,  Beitrage  zur  EuUtehunga-Oeschichte  der  neueren  Ajf- 
tholcgie.    Giessen,  189L     S.  34. 

This  includes  tliree  studies  on  the  growth  of  psychology  during 
the  perion  between  Aquinas  and  the  Renaissance.  The  first  ia 
devoted  to  Rckhart,  the  other  two  to  Buridan.  As  an  advance 
upon  his  scholastic  predecessor,  E.*8  chief  importance  lies  in  his 
treatment  of  the  feeling  side  of  mind.  His  recognition  of  an  inmost 
soul -phase  which  blends  subject  and  object,  foreset  and  will  in  a 
higher  unity  is  at  once  a  departure  from  the  old  classiScation  and 
a  step  towards  the  new.  His  mysticism  asserts  itself  in  the  contest 
whicn  he  aaaigns  to  this  unity,  or  "  Funklein,"  viz.,  the  knowledge 
ofOodaud  of  llis  indwelling  in  man.  Still,  his  conception  of  the 
"Gemfithslehen 'Ms  an  unmistakable  prelude  of  modem  teaching, 
and  his  insertion  of  the  *'  Minne-*  between  thought  and  will  suggests 
quite  plainly  the  tripartite  division  of  mental  phenomena. 

Bnndan's  labors  are  marked  bv  independence  of  thought  and  a 
preference  for  empirical  methods.  These  traits  are  shown 
especially  in  his  pBVcholog>%  which  is  generally  under-rated  or 
minimized  to  the  fable  of  thti  ass — whereof  there  is  not  a  word  In  his 
writiugs.  Uis  doctrine  of  free-will  is,  in  ita  earlier  stage,  an  echo 
of  the  traditional  "  libertas  oppositionis,"  the  power  to  choose 
between  opposites  for  which  the  motives  are  equally  strong.  But 
this  appears  later  on  simply  as  a  means  of  attaining  ethic^  free- 
dom—the "Ubertaa  flnalis  ordinationis."  To  effect  the  transition. 
Buridan  narrows  freedom  to  a  power  of  suspending  judgrnent  of 
the  int^'lleci  upon  it«  presentations,  tmtil,  by  further  investigiition, 
that  real  good  be  discovered,  which  claims  the  assent  of  the  will. 

More  interesting  for  modern  psychology  are  the  *'  beginning  of  a 
psychical  mechanics  "  discernible  in  B.  Uis  attempt  at  a  simpler 
olassifioation  of  sense  perceptions,  based  on  genetic  principles, 
breaks  ground  for  tbe  Assoclationists.  In  his  answer  to  the  ques- 
tion whether  out  of  several  simultaneous  presentations  each  is  a* 
clearly  perceived  as  though  it  appeared  singly  in  oonsciooanesflL  he 
takes 'into  account  the  intensity  and  contrast  of  such  preaentaooiu 
and  the  direction  of  the  attention. 

The  '*  Relati\ity  of  Sensations  '*  is  one  of  his  principles.  Weber 
would  h»ve  welcomed  B.'s  ob8ervatiou  Chat  not  every  slight  incre- 
ment of  stimulus  produces  a  corresponding  increase  of  sensation; 
and  Goethe  might  have  found  tbe  germ  of  his  color- theory  in 
Buridan*B  treatmeut  of  light  antl  aliaUe.  Add  to  this  his  careful 
analysis  of  feeliugs  plesAmble  aad  unpleasurable,  and  of  their 
int<erAfUon  under  v&r)iiiff  inlaasittyt  and  it  will  be  clear  that  B,. 
u  '  ~.  ot  he  may  oave  had  on  his  ooat— apogariesi,  was  noi 

line  of  tboogbt  which  pa> choloffy  toUows  to-day. 
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butwuiiii  Ite  te^fag  of  bettft  or  odd  aad  tiw  DeottM  oC  p^bk, 

liiiiHj  of  tfce  t— p>i  itMi  ti  ■fnwttinySd  repcatodly  nofc—  use  of 
tUa  ooBBB^tioii  in  Ino  proofiu    9linlatM>n  of  &  ■moory  aerre  lij 

ofheotoreoldj  or  if  the  laat-asmed  caooeo  BQeh  oennttMH,  tfai»  is 
to  be  expUiaod  by  raoo-iaotor  modMlcattow  and  noC  bj  the  ow- 
toMsn  tbeory  of  ippciae  energy.    ( P.  Stt. ) 

IkobaUgr  the  **  fkee  enffii^a  "  in  tike  lower  Uy^ra  of  tbe 
ire  the  eiid  orgaae  of  tbe  temperatnre  eenee,  thoogh  thii  ie 
proved.  (P.  390.>  The  krver  part  of  the  voophagve,  the 
the  mneoQA  membrane  of  the  regio  reaplgatfanna,  etc^  are  i 
to  temperatore  stfaaoll.  and  afford  neaaa  of  doif ■  ■iifailng  the 
tosperatare  ead  ornne  by  oooapenttiTe  hietoiogioal  OTaiieatirm 
CPp,  sn-S8IL)  Tbe  Oyr.  ngm.  ie  the  oerebnU  centre  lor  teoqwra- 
taire  ■II— limn  (P.S8B.)  ta  aix  pathological  ceaea,  the  qnaB^ 
nt\  rtrcrrr  nf  tiiiiini  iitiiriienniMTinnnirrTrniMi|finirt  bet  nntthair 
loeatfton  (p.  2S<).  nere  Ie  no  proof  of  distinct  hot  and  ooUnarrea. 
and  the  '* beaotifii]  bypoUftceee"  of  different  rwifatanrea  fa  the  tff- 
terent  fibres  ^re  "^boill  npon  tbe  nod.*'  i  P.  2tt.)  Bom  woonda 
are  aeneitive  to  temperature  or  not  according  aa  lower  layers  are 
praaent  or  DOC  i  P.  987.)  Long  coDtinced  heat  or  cold  redooea 
Wtfliililji .  Galvanic  electrkaty  does  oot  affect  it.  KaL  broia. 
aad  chloral  hjrdrate  taken  internaliy  increase— eonac  and  caffeine 
■n*  laaeaae,  then  deereaae  tcmperatore  eeaaliill^.  Externa] 
appfieatftoB  of  ftre  per  cent,  eolation  of  oocaiad  mar.  to  moeooa 
membrane  made  the  pari  an— thctic  for  preeavre  and  pain  vithoot 
affectiag  tempeiatara  aeiwffrftlty  ;  while  a  twenty  per  oeat.  poluUon 
applied  to  the  aUn  prodnced  no  effect  ;  .006  grm.  of  a  ten  per  cent. 
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solution  of  the  ftamo,  injected  Bubcataneouiily,  produced 
thesia  for  temperature,  later  (or  contact,  touch,  elecbicity,  pain 
and  rendered  '^  a  cunaU  elliptical  outer  zone  ^'  hypersensidve  for  all 
these  stimuli.  Similar  resulta  were  obtained  with  .015  grm.  morphini 
hydrochlor.     ( P.  288. ) 

Mustard  pl&ater  produces  hyperalgeuc  and  reduces  temperature 
sensibility.  The  result  of  Adamhiewicz.  that  sensibility  for  touch 
and  pain  is  increased  at  the  place  of  stimulations  by  mustard  plaster 
and  decreased  on  the  corresponding  part  of  the  other  side  of  the 
body,  and  that  no  such  bilateral  transfer  of  effects  occurs  in  the 
csase  of  temperature  sensibility,  is  not  tested,  but  is  rejected  by  the 
author. 

The  median  line  of  the  body  is  less  sensitive  than  either  side,  the 
right  aide  than  the  left.  The*  dorsal  has  a  lower  threshold,  but  m 
less  flue  diBcrimi nation  than  the  volar.  Dtscriminattve  sensibility  is 
neatest  on  the  back  of  the  upper  arm,  least  in  the  middle  of  the 
back ;  is  not  much  affected  by  the  normal  temperature  of  the  skin ; 
stands  in  no  clear  relation  to  the  thickness  of  the  skin  ;  vi 
within  smaller  limits  than  the  sensibility  for  pressure  and 
in  different  part«  of  the  body  and  does  not  nave  its  maxima 
minima  at  the  same  places  as  the  pressure  and  space  senses  (p.  393). 
The  points  at  which  temperature  sennations  pass  into  pain  are  from 
-M8.7=  C.  to  +66.6  C.  for  heat  and  from  4-2.5'  C.  to  -K.1  C.  for 
oold,  according  to  the  duration  of  stimulus  and  the  port  of  the 
bodv  affected.  (P.  2M.)  Temperature  stimuli  are  recognised  as 
distinot  at  from  1.2  mm.  to  6  mm.,  according  to  part  of  body.  In- 
crease of  the  surface  stimulated  increases  the  intensity  of  the  sen- 
sation. Discrimination  is  best  between  27-  and  ^  0.  After- 
images are  removed  by  the  opposite  stimulus  and  reinforced  by 
repetition  of  the  same  stimulus.  Weak  stimuli  give  intermittent 
after-images.  The  continuous  after-image  of  a  strong  stimulus  lasts 
from  316  to  715  c  ;  for  high  degrees  of  temperature,  producing  pain, 
1613  to  1,889  <T.  I>>ng  continu^  stimulation  wearies  ;  brief  stimula- 
tion refines  sensibility  for  the  opposite  stimulus.  Successive  con- 
trast is  stronger  than  simultaneous.  Successive  and  simultaneous 
contrasts  supplement  each  other.  A  more  intense  stimulus  may  be 
replaced  by  a  less   intense  stimulus  applied  to  a  greater  surface. 

As  between  minimal  temperature  i  p.  303)  stimuli  and  minimal  con- 
tact stimuli,  one  mav  be  in  doubt  which  has  been  applied,  but  this  does 
not  prove  that  touch  and  temperature  sensations  are  homogeneous. 
Cola  objects  feel  heavier  than  warm,  one  to  two  and  five -tenths  grams 
having  been  added  to  the  warmer  of  tn*o  thalers  to  make  their 
weights  seam  equal.  Cooling  a  part  of  the  skin  increases  its  sensi- 
bility for  pressure  stimuli,  rp.  306.)  For  the  determination  of 
reaction  time,  the  author  devised  a  modified  form  of  the  Siemens- 
PflQyer  Fall  Hammer,  a  **  Finger-Contact "  and  a  '*  Reizapparat" 
permitting  variation  of  the  intensity  of  stimulus  and  surface 
touched.  (Pp.  306-311.)  The  author  cannot  report  whether  he  and 
his  bubjects  used  the  sensory  or  muscular  reaction,  because  none  of 
the  gentlemen  made  the  distinction.  '^  The  true  reaction  stands  in 
the  middle  of  these  artificially  developed  extremes.  (P.  312.) 
Reaction  time  for  touch  decreases  «ith  the  increase  of  the  surfaoe 
touched  and  varies  for  different  parts  of  the  body  :  the  point  of  the 
index  finger  having  the  longest ;  the  neck  ana  left  cheek,  the 
shortest  reaction  time,  of  several  places  examined.  (P.  316.) 
Reaction  time  for  temperature  varies  with  the  part  of  the  body  and 
the  extent  of  surface  touched  ;  215  to  961  ^  time  elapses  between 
the  sensation  of  contact  aud  the  sensation  of  cold  when  a  drop  of 
water  is  permitted  to  fall  on  the  point  of  pulsation  of  the  left  radial 
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/.  the  time  increasing  with  the  rise  of  temperature.  ( — 10  to 
C.j  (P.3I80  A  '"preparation  lime"  of  two  seconds  is  moert; 
terorable.  (P.  322. )  The  topography  of  the  temperature  sense  ac 
regards  reaction  time,  as  given  oy  Goldsoheider  (  p.  317  \  is  corrects 
The  temperature  reaction  times  as  given  by  Goldscheider,  Tazud 
and  Herxen  350  r — 750  s  for  heat,  350  a — 600  1  for  cold),  are  acreed 
to,  while  the  much  shorter  times  found  by  Vintsbgan  are  dis<7edi ted. 

As  to  the  processes  in  the  nervous  svstem  accompanying  tem- 
perature sensations,  the  author  rejects  Lotse's  "Oscillationa,''  the 
rlck-Wtmderli  h\^tbesis  that  temperature  and  other  sidn  sensa- 
tions arise  from  different  combinations  of  the  same  elements,  the 
BHx-DonaJdson-Goldscheider  theor>*  of  hot  and  cold  spots,  and  the 
Hexing  theory  of  at»biiullation  and  dibtfiuiilation.  Instead  of  these, 
he  awaits  the  "patient  labor  of  long  years.** 

In  attacking  more  than  a  dozen  theoriea  in  the  field  of  the  tem- 
perature sense,  many  of  which  have  strong  supp<)rt,  Dr.  Dessolr 
•hows  very  praiseworthy  courage.  Not  so  praiseworthy  is  the 
■ligfat  consideration  or  denial  of  facts  alleged  by  men  whose  work 
ia  oonbidered  of  the  first  order,  when  those  facte  stand  in  the  way 
of  the  author's  theses.  For  example,  to  facts  alleged  by  Uerzen 
(p.  281  ,  and  again  to  facta  allegea  by  Adamkiewicx  (p.  289),  the 
author  makes  little  other  reply  than  that  he  does  not  believe  them; 
and  his  explanations  of  facts,  fundamentaUv  controverting  his  own 
poiitions.  reported  by  BUx,  Donaldson,  ^oldscheider,  un  Bois- 
Beymona,  Kittes,  Vintochgan  and  others,  seem  to  an  unprejudiced 
critic  sometimes  trivial,  some  times  mutually  contradictory,  cer- 
tainly inadequate. 

All  this  is  very  sure  to  bring  back  upon  the  author  a  polemic  ae 
aevere  as  his  own.  He  will  be  the  less  able  to  meet  counter  attacks 
beoaose  of  the  serious  inequality  of  his  own  work.  For  example, 
Upon  the  oritlcal  question  whether  electrical  stimulation  of  the 
sensory  nerve  catnes  peripheral  temperature  sensations,  the  author 
throws  out  1017  of  1200  experinxent«,  without  giving  any  reason 
except  that  only  the  183  retained  were  free  from  error  (p.  268). 

In  page  300.  experimente  are  reported  In  which  the  observer's 
auditor^'  reaction  is  eliminated  from  the  gross  times  obtained.  This 
the  author  does  by  subtracting  from  the  gross  times  the  average 
reaction  time  given  in  Jastrow's  Time  Beiationa.  This  is  so  in- 
excusably bad  that  one  wonders  that  the  author  thought  it  worth 
while  to  eliminate  the  observer's  reaction  time  at  all. 

Of  lees  importance  are  the  objections  to  the  author's  special 
reaction  time  studies.  His  claim  that  the  error  in  his  sennbolo- 
meter  is  constant,  when  no  guarantee  is  given  as  to  the  force  and 
rate  of  its  application,  must  be  doubted.  For  the  same  reason  doubt 
Is  cast  upon  the  tests  made  with  that  instrument  to  determine  the 
influence  upon  reaction  time  of  the  amount  of  surface  stimulated 
(p.  313)  ana  of  the  part  of  the  body  stimulated  (p.  314). 

On  the  other  band,  the  undoubted  merits  of  this  long  and  patient 
researoh  will  be  recognized  by  every  competent  reader.  The  facte 
reported,  as  also  the  polemic  which  the  author  has  mixed  up  with 
(be  report  of  facte  instead  of  separating  therefrom  as  one  could 
have  wiahed,  will  surely  lead  to  a  more  general  and  thorough  study 
of  the  questions  involved. 

W.  L.   BBTAlf. 


Dsscmi.  F.  X..  M.  D.    Note  on  a  Chinese  Brain.    Joum.  of  Nerv- 
18   and    Mcmtal    Disease  (New    York),  New  Series,  Vol.   XVII. 
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Professor  Dercum  here  presents  his  notes  of  &n  exftmlnaUon  of 
"the  brain  of  an  adult  Chinaman  of  the  cootie  class/'  comparing  it 
with  the  only  other  Chinese  brains  treated  scientiflcally,  viz.: 
one  by  Mills  and  Parker  in  1686,  three  by  Moriz  Benedtkt  in  1887, 
and  two  by  Profeesor  Dercnm  himself  in  1889.  He  says  in  concln- 
■ion,  "  These  brains,  owin^  probably  to  the  onoaaal  sindosity  of  some 
of  the  fissures,  together  with  the  excessive  transverse  fissoration, 
have  a  physiognomy,  as  it  were,  of  their  own.  They  certainly,  in 
general  appearance^  look  different  from  the  averajfe  white  brain'tnat 
we  handle,  and  ver>'  different  from  the  brain  of  the  negro. ^' 

A.  F.  Chamberlain. 

The  Laboratory  of  the  Psychological  Instttdtb  at  thh 
Univebsity  of  GiirriNOEN. 

Br  wiiHum  o.  Kroho,  Ph   D. 

This  laboratorj*^  ia  in  many  respects  the  best  for  research  work  in 
all  Germany.  It  is  peculiar  in  that  it  owes  its  excellent  equipment 
to  a  liberal  gift  from  a  private  individual,  the  state  giving  bnt  a 
mere  pittance  to  its  support.  To  the  generuHlty  of  a  former  student 
ftnd  fnend  is  Professor  Midler  indebted  for  the  laboratorj'  of  which 
any  university  in  any  land  might  be  justly  proud.  Not  only  is  the 
apparatus  entirely  new,  but  it  is  exceedingly  well  constructed. 
Tne  rooms  so  recently  set  aside  by  the  curator  of  the  University 
for  this  laboratory  are  so  well  adapted  to  the  purpose  of  researcL 
and  of  such  generouH  size  that  the  old  time  objection  of  "  limited 
apace  "  can  no  longer  be  urged  against  the  Psychological  laboratory 
at  Gottingen.  Besides  a  very  lar^e  auditorium,  they  have  three 
other  large  rooms,  well  fitted  for  different  lines  of  research  work, 
and  a  well  aranged  dark  room— indeed  this  dark  room  is  an  ideal 
one.  With  the  new  commodious  quarters  and  their  carefully  selected 
equipment,  Professor  Miiller  and  Dr.  Schumann  are  well  equipped 
for  guiding  a  lar^e  number  of  students  in  experimental  work. 
Professor  MCillor'H  invcBtigations  are  well  known  and  Dr.  Schumann 
has  recently  distinguished  himself  by  some  important  pieces  of 
work.  He  is  also  a  skillful  mechanical  contriver  and  ever>*  one  of 
the  old  standard  pieceH  of  apparatus  in  this  laboratory  (e.g.,  the 
control  hammer)  has  undergone  some  improvement.  He  is  a  very 
ambitious  man.  and  moat  worthy  of  the  best  success.  He  certainly 
has  a  remarkable  future.  Like  MUllerf  he  aims  at  accuracy  and 
thoroughness  rather  than  the  accomplishing  of  a  large  amount  of 
poorly  done  work. 

Thero  is  also  an  interesting  historical  point  connected  with  the 
Qottingen  Laboratory.  It  is  this  :  Professor  MQller  is  the  successor 
of  the  renowned  Lotze,  and  it  was  Lotze  who,  in  his  lectures  and 
published  works,  gave  such  an  impetus  to  experimental  and 
physiological  psychology.  How  fitting,  then,  that  there  should  be 
Boch  a  well  eouipped  Iaborator>*  at  Gottingen,  realizing  in  a  sense 
the  long  cherished  hopes  of  the  man  who  stood  peerless  among  his 
oontemporaxiea  in  the  demand  for  thorough-going  investigation  and 
the  application  of  the  scientific  method  to  all  classes  of  facts. 

The  following  is  a  descriptive  list  of  the  chief  pieces  of  apparatus 
in  the  laboratory,  arranged  according  to  the  kinds  of  experiment  to 
which  they  are  ae  voted. 

I.    f^ychometric  and  Reaction  Time  Researches. 

Hipp  ohronosoope  (new  pattern)  with  control  hammer,  the  latter 
made  oy  Krille.  The  whole  construction  embraces  many  new  and 
ingenions  improvements ;    also  a  device  for  the  electro-magnetic 
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Divers  contact  circles,  a  braas 
minateB    and   seconds, 


toning  fork  with  double  alides  and  a  micrometer  screw  for  adjust- 
ing the  same.    Cost  140  marks. 

Electro-Maeoetic  Signal  Hammer.  The  head  of  the  hammer  is 
kept  in  eqalUbriam.  not  by  means  of  the  usual  coiied-spring,  but 
by  means  of  a  weignt  so  arranged  as  to  drop  on  a  felt  pad.  This 
arrangement  insures  steadiness  of  the  hammer  and  excludes  all 
noise  except  the  signal.    Cost  25  marks. 

Sprochoontactapparat  (Schalltrichter)  with  the  electro-magnetic 
contacts  necessary  to  its  best  use.    Cost  complete  105  marks. 

Ewald^s  double  contact  key  with  attachments,  31.50  marks. 

Electrical  kfivs  and  contacts  ;  two  compound  contact  (five  fold), 
simple  keys  and  contacts,  commentators,  etc. 

n.    Apparatus  for  Elxperimenta  upon  the  Time-nense  (ZeiiMnn)^  in* 
eluding  platinum  contacts  and  aluminium  wheels.     Pneumograph 
with  tambour  and  attachments, 
cu'cular    scale    marked  off  into 
telephone  statives,  etc. 

For  other  important  apparatus  in  this  line  of  research,  see 
Schumann's  exhaustive  study  in  a  recent  number  of  the  ZeUschrift 
fur  P»ychologie. 

tn.     Rcaearchca  upon  the  Sfemory. 

An  especially  constructed  rotation  apparatus,  very  complex  in  its 
arrangement. 

IV.  For  I^ycKo-phyitical  fntesiigationa. 

A  set  of  eight  weight  holders,  nach  Fechner,  together  with  weights 
{sheets  of  lead  properly  cut)  belonging  thereto.  These  are  con- 
structed after  the  manner  of  the  originals  used  by  Fechner  liimself 
in  his  experimentfl  with  lifted  weiglits. 

An  arrangement  (cHpecially  constructed  and  very  ingenious)  with 
aluminium  levers  for  the  purpose  of  recording  the  curves  in  experi- 
ments with  lifted  weights. 

Apparatus  for  use  in  '^FUhtraum**  investigations,  including  an 
arrangement  whereby  the  judgments  are  recorded  in  the  form  of 
corves  drawn  xipon  Hmokoa  paper. 

Simple  "Temperatursinnmesaer"  Warmtaster  [Mischer]. 

Rotation  discs  with  electrical  apparatus  for  recording  the  clicks. 
A  large  •*  Rotationapporat "  with  five  adjacent  color  discs,  naoh 
Anbert  (Cf.  Mtiller,  Psvcho-Physik).  Licht-emdruok  naoh  Bxner 
(Wiener  Ber.  Nat.  Hist.,  2  Abtheilxmg  1868  Band  5»  a.  60  ff.)  for 
investigations  upon  the  harmonizing  of  visual  sonBations;  280  marks. 

An  apparatus  for  fixing  the  bead  aud  holding  it  firmly,  naoh 
Helmholz.  Darkened  boxes  used  in  the  reaearches  which  have  to 
do  with  light  and  color,  Charpentier's  **  Kugein,"  resonators,  etc, 

V.  Researches  AUmg  Various  other  Ldnes, 

Tonometer  nach  Mono,  180  marks.  Spannungsmesaer  nach 
Bernstein,  125  marks.    Kymographlon  with  continuous  paper. 

Inducktorium,  nach  Du  Bois-Heymond.  Electrodes  with  clasps 
for  the  arms.  Electrodes  with  arm  bands,  and  various  other 
electrodes. 

VI.  HifisceUaneoua  Apparatus, 

ResiBtance  boxes  (Siemens).  Galvanometers  with  spring,  nach 
Kohlrausch.  Tuning  fork  interrupter,  nach  lielmholz,  with  spiral 
contact.  MarlottcB  bottles  and  attacnments.  Water  motor.  Me- 
tronome Rheocord,  a  fine  balance,  and  various  other  pieces  of  minor 
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importance.  ThiB  by  no  means  includee  the  complete  equipment. 
All  of  the  older  apparatus  which  MtiUer  U8ed  in  the  larger  number 
of  experiment**  referred  to  in  hJH  *'  Psycho- Phynik  "and  in  his  more 
recently  published  ma^cazine  articleH/aro  included  and  ahould  not 
be  forgotten,  especially  those  concerned  with  his  eip>eriraente  upon 
sensations  or  movement  and  the  muacle  sense. 


UNnrBRBITY  COLLEOEf  OAKDIFF. 
Oct.  12,  1892. 
My  Dear  Sir: 

The  plan  of  philosophical  teaching  in  this  college  is  to  a  large 
extent  determined  by  the  requirement  of  the  University  of  London, 
which  most  of  the  students  look  to  for  degrees.  The  same  in  true 
of  most  of  the  provincial  colleges  of  England  and  Wales  as  well  aA 
of  University  College,  London.  In  our  case,  however,  the  advent 
of  a  University  of  Wales  will— when  it  comes— no  doubt  introduce 
some  changes  into  the  curriculum;  especially,  it  is  to  be  hoped,  in 
tho  direction  of  requiring  more  thorough  knowledge  of  some  special 
department  of  philosophy  from  candidates  for  the  higher  or  M.  A. 
degree. 

Ah  matters  are  arranged -at  present,  I  have  courses  of  lectures  on 
psychology,  logic  and  ethics  continuing  thronghout  the  session  of 
thirty-two  weeks.  Lectures  on  psychology'  are  given  three  times, 
on  logic  twice  and  on  ethics  once  a  week.  In  this  way  an  outline  of 
the  three  sciences  is  given;  the  London  syllabus  forthe  B.  A.  and 
B.  Sc.  degrees  being  kept  in  view  and,  to  a  large  extent,  followed. 
Some  weeks  at  the  end  of  the  psychology  course  are,  however, 
commonly  saved  for  the  purpose  of  introducing  ntudenta  to  some  or 
the  philosophical  questions  which  arise  out  of  psychological  ques- 
tions. In  the  treatment  of  psychology,  emphasis  is  laid  upon  the 
continuity  of  mental  life.  The  physiological  material  admitted  is 
comparatively  small  in  amount;  and  it  is  only  introduced  in  so  far 
as  it  clearly  helps  to  psychological  conclusions.  In  this  respect  the 
method  approaches  what  Professor  Bain  would  call  *' ascetic."  So 
far  as  my  experience  goes  the  method  Is  fitted  both  to  stimulate 
interest  and  to  guard  against  the  confusion  of  mental  with  material 
facts  in  which  beginners  are  so  apt  to  get  entangled.  In  the  class 
of  ethics,  a  cunuiderable  portion  of  the  time  is  occupied  in  explain- 
ing and  commenting  on  one  or  two  leading  works  by  English 
moralist^;,  such  as  Butler^s  Sermons  on  Human  Natnrc  and  Mills' 
Utilitarianism. 

In  addition  to  these  classes,  advanced  conrses  of  lectures  are 
given  on  the  historv  of  philosophy,  with  reference  to  special 
periods  and  books  which  change  from  vear  to  year,  and  on  the 
more  difficult  questions  of  logic,  psj'chofogy  and  ethics,  as  well  as 
on  political  philosophy.  Both  in  the  ordinary  and  in  tho  advanced 
classes,  the  instruction  by  means  of  lectm-es  is  supplemented  by 
conversation  in  the  class-room  by  means  of  written  papers. 

I  am,  my  dear  sir, 

Yours  faithfully, 
Prof.  O.  Stanley  Hall.  W.  R.  Soblby. 
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ON  ERRORS  OF  OBSERVATION, 


By  Pkofessor  Jaues  McKeen  Cattell, 

Oolumbla  CoUrge. 

Carrents  of  thought  often  arise  at  different  sources,  and 
flow  on  for  a  long  way  before  they  mingle.  TMb  has  been  the 
case  with  the  investigation  of  errors  of  observation  in  physics 
and  in  psychology.  On  the  one  hand  methods  for  securing 
the  nearest  approximation  to  the  true  value  from  discordant 
observations  have  been  studied  by  many  of  the  most  eminent 
mathematicians  and  physicists  since  the  revival  of  learning. 
On  the  other  hand  the  accuracy  with  which  the  external  world 
is  perceived  has  always  been  a  central  subject  in  psychology, 
and  in  the  development  of  experimental  psychology  no  por- 
tion has  received  more  attention  than  the  perception  and  com- 
parison of  differences  in  intensity.  It  has,  however,  to  a  con- 
siderable extent  V)een  overlooked  that  physics  and  psychology 
are  concerned  with  the  same  phenomena.  This  is  not  sur- 
prising, as  the  points  of  view  of  the  two  sciences  are  different. 
Physics  seeks  to  eliminate  errors  of  observation  ;  psychology 
seeks  to  study  their  nature.  But  the  time  has  now  come 
when  each  science  should  profit  from  the  progress  of  the 
other.  Physical  science  can  better  eliminate  errors  of  obser- 
vation by  learning  what  is  known  of  their  cause  and  nature. 
Psychology  will  gain  greatly  in  clearness  and  accuracy  by 
using  the  methods  of  physics  and  mathematics. 

The  errors  of  observation  with  which  physics  and  mathe- 

^  Read  at  the  meeting  of  the  American  Psychological  AsBOciatiODt 

Philadelphia,  18ft2. 
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matice  have  dealt  are  variable  errors^  such  errors  as  would 
occur  were  each  error  compoBed  of  a  very  largo  nnmber  of 
comparatively  small  and  lndependeDt  errors,  equally  likely  to 
be  positive  or  negative.  In  this  case  the  average  of  the  ob- 
servations is  the  most  likely  value,  and  its  approximation  to 
the  true  value  is  measured  by  the  dispersion  of  the  errors, 
and  increases  as  the  square  root  of  the  number  of  observa- 
tions. In  two  important  respects  the  mathematical  theory 
needs  to  be  supplemented  by  psychological  experiment.  In  the 
first  place,  constant  errors  are  entirely  beyond  the  range  of 
the  method  of  least  squares,  and  yet  these  are  evidently  more 
dangerous  in  physical  observations  than  variable  errors. 
Thus,  for  example,  in  the  case  of  the  personal  equation  of  the 
astronomers,  the  variable  error  of  an  observer  can  be  reduced 
to  any  desired  extent  by  increasing  the  number  of  observa- 
tions. Bat  it  was  found  on  comparing  the  observations  of 
difierent  observers  that  they  had  constant  errors  far  more 
serious  than  their  variable  errors.  It  was  (and  apparently 
is  still)  thought  that  the  constant  error  of  an  observer  becomes 
a  variable  error  when  the  observations  of  several  observers 
are  combined.  It  is  very  unlikely  that  this  is  the  case.  The 
uniformity  of  the  processes  of  perception  and  movement  is 
greater  than  their  variability.  We  may  feel  confident  that 
the  combined  personal  equations  of  all  the  astronomers  would 
lie.  subject  to  a  constant  error  which  cannot  be  eliminated  by 
physic-al  or  mathematical  science.  But  such  constant  errors 
doiKjnd  on  flxinl  ;tNycho-physical  conditions,  and  can  be  meas- 
ured by  the  pMychulogist. 

In  the  flecorul  i»lace  it  may  be  urged  that  the  theory  of 
probjibihly  cuii  only  give  a  rough  and  ready  account  of  the 
dlstrlliution  iwiii  of  variable  errors.  In  measuring  an  inch 
an  4'rror  of  u  tiiiln  will  not  oecur^  and  a  negative  error  of  a 
miln  In  llUMHlr4'iviLl»l4^  The  probability  assigned  to  such 
erroi'H  by  lliiH)ry  is,  indeed,  extremely  small,  but  the  same 
prolHil)ilily  1m  UMMlgned  to  positive  and  negative  errors,  and 
thi\v  ivrn  not  rqntilly  likoly.  It  would  seem  that  as  a  rule 
positivo  terrors  iire  more  likely  than  negative  errors.  In 
nH!aHiuing  an  lu^tual  inch,  a  positive  error  of  two  inches  might 
occur,  a  nngutlvtt  terror  of  the  same  size  cannot  occur.  In 
ordinary  errorh  of  observation  a  corresponding  preponderance 
of  positive  errors  may  be  expected,  and  a  correction  for  such 
excess  must  be  eiupirically  determined.  The  same  holds  for 
the  averages  which  are  so  widely  used  in  statistics.  Thus,  if 
the  average  weight  of  men  be  150  pounds,  men  weighing  300  - 
pounds  occur,  men  weighing  0  do  not  occur.  The  average  is 
not  identical  with  the  median,  as  required  by  the  theory  of 
probability.     The  assumption  made  by  the  mathematicians, 
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that  an  error  is  composed  of  a  very  large  number  of  compara- 
tively small  and  independent  errore,  cannot  l)e  admitted  by 
the  pBychologist.  If  the  fiction  of  indefinitely  small  errors 
be  accepte<l  at  all,  the  elemental  errors  cannot  be  regarded  as 
independent,  bat  are  interdependent  and  occur  in  gronps. 
The  distribution  of  errors  will  not  follow  simple  and  universal 
formolse,  bat  the  greater  our  knowledge  the  more  complicated 
will  the  formnliB  become,  and  they  will  be  as  numerons  as 
there  are  observers  and  observations.  The  deductions  of 
Laplace  and  Gauss  are  of  the  greatest  importance,  but  it 
should  not  be  forgotten  that  the  laws  of  nature  cannot  be  in- 
vented, they  must  be  discovered.  It  is  within  the  province 
of  psychology  to  supply  physics  with  the  formulte  it  requires 
lor  eliminating  errors  of  observation  in  special  cases. 

Turning  now  to  what  psychology  can  learn  from  physics, 
we  find  that  the  variable  error  of  the  method  of  average  error 
and  the  probable  error  (or  A  as  used  in  Germany)  of  the 
method  of  right  and  wrong  cases  are  the  error  of  observation 
of  physical  science.  We  may  ask,  why  should  there  be  an 
error  of  observation  1  Why  should  not  the  same  stimolus  be 
a<'compariied  by  the  saine  sensation  ?  The  natural  answer  is 
that  the  conditions  do  not  remain  the  same.  In  the  first  place 
the  stimnlns  itself  cannot  be  kept  exactly  constant.  Lights 
are  always  rariable,  and  sounds  and  touches  cannot  be  ex- 
actly reproduced.  Temperatures  and  smells  are  especially 
incoustant.  Weights  may  remain  nearly  the  same,  but  the 
manner  of  lifting  them  is  always  different.  We  have,  there- 
fore, a  variable  stimulus  which  in  part  accounts  for  the  varia- 
tion in  sensation.  In  the  second  place  the  nervous  mechanism 
is  constantly  changing.  The  sense  organ  is  rhythmically  ex- 
hausted and  restored,  and  is  subject  to  various  irregular 
alterations.  The  nerves  and  paths  of  conduction  in  the  brain 
would  transmit  more  or  less  of  the  energy  of  the  stimulus  ao- 
cording  to  their  ever  changing  condition.  Lastly,  the  bi'ain 
centres  immediately  concerniHl  with  perception  alter  greatly  in 
metabolism.  These  latter  changes  are  best  known  to  us  on 
the  side  of  consciousness  ;  there  is  a  more  or  less  regular 
rhythm  in  attention,  and  very  numerous  irregularities  due  to 
fatigue^  interest,  inhibition,  etc.  These  sources  of  variation 
will  sufficiently  account  for  the  fact  that  the  same  sensation 
does  not  recur.  They  are,  indee<l,  so  numerous  and  to  a  cer- 
tain extent  so  independent,  that  they  justify  roughly  the  an- 
fiumption  of  the  mathematician,  and  the  results  of  experi- 
ments show  that  the  errors  are  in  a  general  way  distribated 
as  required  by  the  theory  of  probability. 

In  psycho-physical  experiment  two  magnitudes  are  per- 
ceived and  compared.      The  combined  error  of  perception 
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wonid  be  larger  than  a  single  error  of  peroeption.  being  the 
ftqoare  root  of  the  sum  of  the  sqaares  of  the  separate  errors, 
or  nearly  the  error  in  a  Bingle  case  moltiplied  by  the  square 
root  of  two.  We  hare  further  the  errors  of  memory  and 
comparison.  The  analysis  of  these  factors  at  the  present 
time  would  be  very  difficult,  but  I  believe  they  would  simply 
increase  the  variable  error  of  observation,  and  introduce  ad- 
ditional constant  errors.  This  is  not  the  view  taken  by 
Fechner,  Miiller,  Wundt  and  others^  to  whom  we  chiefly  owe 
the  development  of  psycho-physical  research  and  theory. 
They  maintain  that  there  is  a  threshold  of  difierence,  and 
when  sensations  differ  by  less  than  this  amount  there  is  no 
difference  in  consciousness,  Fechner  does  not  qu**stion  the 
application  of  the  probability  integral  to  the  comparison  of 
magnitudes,^  on  the  contrary  it  was  he  who  first  applied  it  to 
the  method  of  right  and  wrong  cases.  He  argues  that  a 
difference  in  the  stimuli  smaller  than  the  threshold  might  be 
made  apparent  in  consciousness  by  the  error  of  observatioUf 
and  would  give  the  preponderance  of  right  cases  required  by 
theory.  But  in  about  one-seventh  of  bis  trials  he  was  doubt- 
ful as  to  which  of  the  weights  used  by  him  was  the  heavier, 
and  holds  that,  in  these  cases  the  difference  in  the  weights  and 
the  error  of  observation  combined  fell  within  the  threshold, 
and  that  there  was  no  difference  in  consciousness. 

Prof.  Fullerton  and  the  writer*  made  experiments  with  lifted 
weights  similar  to  Fechner's.  In  one  series  of  3000  experi- 
ments in  which  the  probable  error  was  much  the  same  as 
Fechner^s,  the  observers  were  doubtful  23%  of  the  time,  but  on 
guessing  which  of  the  weights  was  the  heavierthey  were  right 
62j(%  of  the  time.  This  is  the  percentage  of  right  cases  re- 
quired by  the  theorj'  of  prolwbility.  on  the  supposition  that 
the  difiereuces  in  consciousness  follow  Gauss'  formula,  and 
we  may  conclude  that  the  difference  in  consciousness  always 
exists  and  affects  the  course  of  mental  life,  even  when  it  is  so 
small  that  it  cannot  be  detected. 

Another  case  in  which  German  psychologists  have  run 
counter  to  the  theory  of  probability  is  in  the  assumption  of 
a  just  noticeable  difference.  According  to  the  theory  of 
probability  the  apparent  difference  in  sensation  and  the  prob- 
ability of  correct  judgment  tend  to  increase  continuoaely  as 
the  difference  between  the  stimuli  is  made  greater,   but  it  is 


*Ab  implied  by  Peirce  and  Jastrow  in  their  important  pap«r  (On 
9maU  Differeiice^  in  SmMilv>n  J  National  Academy  of  Sciences,  III. 
[18d4]>,  which  for  the  first  tune  denied  the  suppoeed  fact  of  the 
threshold. 

*On  th^  /Vrcfpfion  (^Snutll  Oijferenrrtr  Univ.  of  Penn.  Press,  1892. 
The  prevent  paper  is  largely  based  on  tius  monograph. 
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entirely  ftrbitrary  to  choose  one  diflerence  and  call  it  jast 
noticeal^e.  A  difierence  in  the  stimali  can  be  foand  which 
will  be  obscured  by  the  error  of  observation  1  time  in  10,  or 
1  time  in  1000,  but  no  difference  can  be  called  just  noticeable, 
meaning  that  it  and  larger  differences  will  be  correctly  dis- 
tinguished, while  smaller  differences  will  be  indistinguishable. 
In  actual  experiments  Prof.  Fnllerton  and  the  writer  found 
that  the  difference  fixed  on  by  the  same  observer  under 
changed  conditions  as  just  noticeable  was  not  at  all  propor- 
tional to  the  error  of  observation,  and  with  different  ot^rvers 
the  diflerence  which  they  considered  just  noticeable  in  no 
way  measured  their  accuracy  of  discrimination.  In  the  many 
reeearches  in  which  the  method  of  just  noticeable  difference 
has  been  used,  the  just  noticeable  difference  fixed  on  by  the 
observer  has  probably  been  determined  partly  by  his  general 
knowledge  of  his  error  of  observation  (the  difference  he  would 
seldom  mistake)  and  partly  by  association,  he  choosing  an 
apparently  equal  difference. 

The  last  application  of  the  theory  of  probability  which  I 
wish  to  make  concerns  the  relation  of  the  error  of  observation 
to  the  magnitude  of  the  stimulus.  The  algebraic  sum  of  a 
number  of  variable  errors  tends  to  increase  as  the  square  root 
of  the  number.  In  measuring  the  base  line  of  a  survey  the 
variable  error  of  observation  increases  as  the  square  root  of 
the  length  of  the  line.  It  seems  to  me  the  same  relation 
might  be  expected  to  hold  in  a  general  way  when  the  length 
of  a  line  is  estimated  by  the  eye  or  compared  with  another  line. 
Or  to  take  another  example,  if  we  estimate  one  second  of  time 
and  repeat  the  trial  four  times,  the  algebraic  sum  of  the  four 
variable  errors^  or  the  combined  error  in  estimating  the  four 
seconds,  will  tend  to  be  twice  as  great  as  the  error  in  estimat- 
ing a  single  second.  U  we  estimate  or  compare  the  four  seconds 
continuously,  the  same  elements  would  to  a  considerable  ex- 
tent be  present,  and  we  might  expect  an  error  twice  as  great 
as  in  estimating  a  single  second — not  four  times  as  great  as  re- 
quired by  Weber's  law.*  The  error  in  estimating  each  of  the 
several  seconds  might  and  doubtless  would  be  different,  and 
in  the  case  of  intensive  magnitudes  equal  objective  increments 
would  seldom  or  never  be  accompanied  by  equal  changes  in 
consciousness,  nor  be  subject  to  equal  and  independent  errors. 
The  theory  of  probability  only  considers  the  simplest  and 
most  general  case.     We  must  use  all  the  knowledge  we  have 


'  Constant  erroFB  increase  in  direct  ratio  to  the  magnitude,  and 
would  tend  to  follow  Weber's  law.  But,  curioualy  enough,  constant 
errors  have  not  been  supposed  by  the  psychologfisu  to  follow 
Weber's  law.  As  a  matter  of  fact  '■'^constant  errors'*  are  very  In- 
constant and  difficult  to  investigate. 
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as  well  as  our  theory,  and  the  general  formula  mast  be  uA- 
justed  to  each  special  case. 

Id  attempting  to  pnll  a  dynamometer  twice  with  the  same 
force  we  do  not  compare  the  movements  as  we  proceed,  but 
the  final  result,  and  if  the  force  were  near  the  limit  of  our 
strength,  the  error  might  be  less  than  for  a  smaller  magnitude. 
We  should  exx>ect  a  post-office  clerk  to  judge  very  light 
weights  better  than  a  blacksmith,  a  blacksmith  to  judge 
heavy  weights  the  better.  We  should  expect  to  discriminate 
lights  best  within  the  range  of  ordinary  daylight,  and  sounds 
best  within  the  range  of  the  human  voice.  Such  results 
would  be  contrary  to  Weber's  law,  but  are  simply  factors 
additional  to  the  summation  of  errors  required  by  the  theory 
of  probability.  The  relation  between  the  error  of  observation 
and  the  magnitude  of  the  stimulus  will  differ  for  each  stimulus 
and  for  each  observer,  and  will  not  remain  constant  even  for 
the  same  stimulus  and  the  same  observer.  But  the  usual  in- 
crease of  the  error  of  observation  with  the  magnitude  of  the 
stimulns  is  acconntetl  for  in  a  satisfactory  manner  by  the 
summation  of  errors,  and  I  should  substitute  for  Weber's 
law  the  following :  The  error  of  observation  tends  to  increase 
<is  (he  square  root  of  (he  magnitude^  the  increase  being  subject 
to  variation  whose  amonni  and  cause  must  be  determined  for 
each  special  case.* 

It  may  be  asked  if  this  view  be  correct,  why  do  the  results 
of  researches  confirm  Weber's  law  ?  As  a  matter  of  fact 
Weber's  law  has  not  yet  been  confirmed  exactly  by  any  care- 
ful research,  the  error  of  observation  usually  becoming  larger 
as  the  magnitude  of  the  stimulus  is  taken  larger,  but  almost 
always  more  slowly  than  in  direct  proportion  to  the  magni- 
tude. The  attempt  has  been  made  by  Fechner,  Wundt, 
Helmholz  and  others  to  explain  away  the  variations  by  addi- 
tional hypotheses,  but  it  is  universally  admitted  that  the 
validity  of  a  law  or  hypothesis  decreases  as  the  number  of 
subsidiary  hypotheses  increase. 

I  venture  to  think  that  it  is  an  open  question  whether  in 
the  researches  hitherto  made  the  error  of  observation  increases 
more  nearly  as  the  magnitude  or  as  the  square  root  of  the 
magnitude.  Researches  in  which  the  method  of  just  notice- 
able difference  has  Ix^m  U8e<l  do  not  of  necessity  measure  the 

'  Prof.  Fnllerton  pointed  out  at  the  meeting  of  the  association 
that  the  conditioiiH  whicli  made  the  firat  Pactional  or  elemental 
error  positive  or  negative  might  make  the  following  error  tend  in 
the  same  direction.  So  far  aa  such  a  tendency  is  present  the  error 
of  obeervation  would  increase  more  rapidly  than  the  square  root  of 
the  stimulus,  and  more  nearly  in  direct  proportion  to  it  (Weber's 
law). 
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«rror  of  observation  at  all.  The  variation  in  adjuHting  the 
juBt  noticeable  difference  would  roughly  measure  the  error  of 
observation,  but  this  has  been  neg:lecteti.  All  the  researches 
on  lights  with  which  I  am  acquainted*  (excepting  that  by 
Prof.  FuUerton  and  the  writer)  used  the  method  of  just 
noticeable  (or  more  than  noticeable)  difference.  Now  it  is 
natural  enough  (considering  its  elasticity)  to  make  the  just 
noticeable  difference  within  tJie  range  of  ordinary  daylight 
proportional  to  the  intensity  of  the  light.  We  see  the  same 
objects  more  or  less  brightly  illuminated,  and  should  tend  to 
regard  the  differences  in  shade  and  color  as  equal  differences, 
whatever  the  intensity.  It  may  also  be  remarked  that  the 
mechanism  of  the  eye  (accommodation  of  the  pupil  and  seusi- 
tivenesB  of  the  retina)  tends  to  obliterate  objective  differences 
in  brightness.  Further  in  all  these  researches  on  lights  (ex- 
cepting Merkel's)  the  lights  were  side  by  side,  and  the  time 
of  exposure  was  not  limited.  In  such  a  case  the  error  of  ob- 
servation becomes  much  obscured^  and  almost  any  result  can 
be  obtained. 

I  venture  to  maintain  this  conclusion  even  against  the  very 
careful  research  by  Ktinig  and  Brodhun,  which  supports 
Weber^s  law  for  a  considerable  range  of  intensity.  It  is  es- 
peciaUy  difticulfc  to  adjust  a  just  noticeable  difference  when 
the  areas  of  light  arc  very  small,  and  for  colors  not  usually 
seen.  Konig  and  Brodhun  found  the  just  noticeable  differ- 
ence for  different  colors  of  apparently  the  same  intensity  to 
be  the  same  (ca.  ^S;  of  the  light).  Previously  with  much  the 
same  methods  Lamansky  found  the  just  noticeable  difference 
for  red  -\j,  for  yellow  and  green  ^Jci  ^<^r  violet  jf^^^  whereAS 
Dobrowolsky  found  for  red  -j^j,  yellow  5*^,  green  ^,  violet 
air'iiV*  '^''^  three  researches  were  carrie<i  out  in  Helmholz' 
laboratory,  and  we  may  well  be  at  a  loss  to  draw  any  conclu- 
sions from  such  discordant  results.'  Perhaps  the  two  best 
researches  with  lights  have  been  carried  out  by  Aubert  and 
by  Miiller-Lyer.  Both  of  these  writers  think  their  results 
do  not  support  Weber's  law. 

It  is  not  necessary  in  this  place  further  to  review  and  com- 
pare  results  of  researches  on  lights  and  other  stimuli.  If  it 
be  admitted  that  the  just  noticeable  difference  be  not  propor- 
tional to  the  error  of  observation,  the  amount  of  work  to  be 


'Bouguer,  Lambert,  Arapo,  Masaon.  Fechner*  Volkmann,  Aubert, 
Helmliolz.  Plateau,  Delboeuf,  Kraepeliu,  Dobrowolsky,  Lamensky, 
Breton,  EDbinghauSjMerkol,  Lehmann,  Noiglick,  Schirmer,  Miiller- 
Lyer,  Konig  and  Brodhun. 

''  More  especially  as  Helmholz,  In  the  revision  of  his  Phyaiologische 
Optik.  does  not  even  mention  Lamcneky  and  Dobrowoleky.  Nor 
does  ne  refer  to  work  not  done  In  Berlin. 
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cooaidered  would  be  greatly  redoeed.  Further, 
■BTcbea  by  the  method  of  aven^  error  and  r^ghft  and 
eaaea  hare  only  a  tolerable  Talidity  (e.  p.^  Fecfaner'fl  aad 
Merkel'A)  because  the  obeerrer  knew  the  rdatkm  of  the 
Bttmsli  before  comparing  them.  In  other  caaea  (e.  g.^  with 
taetee,  temperatnreay  toncbes  and  Hoands),  the  stimali  bare 
not  been  measured  in  a  ■atiafaetory  manner.  I  beliere  the 
varions  researdiee  are  so  disparate,  baling  been  made  by  so 
many  obserrers  (often  yonng  men  working  for  a  degree)  aad 
by  Bach  varying  (and  in  many  cases  inadequate)  methods, 
that  the  only  general  conclasion  which  can  be  drawn  is  that 
the  error  of  observation  tends  to  increase  as  the  stimolns  is 
made  larger  and  usnaliy  more  slowly  than  in  direct  propor- 
tion to  the  stimalas. 

Before  conclnding  I  wish  to  notice  the  relation  between  tba 
error  of  ob^f^rvation  and  the  estimation  of  mental  intensity. 
It  has  commonly  been  assumed  that  the  variable  error  and 
the  probable  error  (or  h  in  Oermany)  are  proportional  to  the 
jast  noticeable  difference.  The  just  noticeable  difference  has 
farther  been  used  to  measure  the  intensity  of  sensation.  The 
jnst  noticeable  difference  is  thns  used  ambiguously,  on  the 
one  hand  as  a  difference  equally  likely  to  be  correctly  per- 
ceived, on  the  other  hand  as  a  difference  accompanied  by  an 
apparently  eqnal  increment  in  sensation.  I  entirely  question 
the  application  of  the  error  of  observation  to  the  measure- 
ment of  the  intensity  of  sensation.  Supposing  the  intensity 
of  sensation  to  be  measurable,  it  may  increase  as  the  stimulus 
or  (conceivably)  as  the  logarithm  of  the  stimulus,  while  the 
error  of  observation  may  be  any  other  fnnction  of  the  stimu- 
Ins'  When  it  is  evident  that  the  error  of  observation  may  be 
increased  or  decreased  in  many  ways  withont  greatly  alter- 
ing the  apparent  intensity  of  sensation,  I  cannot  under- 
stand how  it  has  come  to  be  used  as  a  unit  suitable  for  meas- 
uring tbe  intensity  of  sensation.  The  error  of  observation 
is  a  physical  quantity,  a  function  of  the  intensity,  area,  dura- 
tion, etc.,  of  the  stimulns,  of  tbe  condition  of  the  nervous  sys- 
tem, and  of  the  faculties,  training,  attention,  etc.,  of  the  ob- 
server. That  it  should  increase  with  the  magnitude  of  the 
stimulus,  and  tend  to  increase  as  the  square  root  of  the  mag- 
nitnde,  seems  to  me  a  natural  consequence  of  the  summation 
of  errors.  Bat  I  see  no  necessary  connection  between  the 
supposed  fact  that  the  error  of  obsen'ation  increases  in  direct 
projwrtion  to  the  stimulns  and  the  consequence  which  has 
been  drawn  from  it  that  the  intensity  of  sensation  increases 
as  the  logarithm  of  the  stimulus. 

■This  was  noticed  by  Q.  E.  [MuUer  in  1879  (  Zor  Omndlegong  der 
Psychophysic,  p.  79-80). 
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The  measurement  of  the  intensity  of  sensation  is  not  oat  of 
the  question  because  the  error  of  observation  cannot  be 
used  as  a  unit.  The  attempt  is  made  to  accomplish  this 
when  for  different  intensities  sensations  are  adjasted  midway 
between  two  others,  when  they  are  made  apparently  half  or 
double  others,  or,  lastly,  when  they  are  made  just  greater  or 
less  than  others  in  the  sense  that  the  difference  in  sensation 
is  apparently  equal.  The  question  here  is  whether  we  do  in 
fact  judge  diJSerences  in  the  intensity  of  sensations^  or  whether 
we  merely  judge  diflerences  in  the  stimuli  determined  by  as- 
sociation with  their  known  objective  relations.  I  am  inclined 
to  think  that  the  latter  is  the  case.  I  iind  it  comparatively 
easy  to  adjust  one  time,  length  of  line  or  weight  midway  be- 
tween two  others,  much  more  difficult  to  judge  when  one  light 
or  sound  is  midway  between  two  others,  and  almost  impos- 
sible to  judge  one  temperature  or  pain  midway  between  two 
others.  The  difficulty  of  making  a  decision  increases  as  the 
objective  relations  are  less  familiar,  and  I  believe  that  my 
adjustment  is  always  determined  by  association  with  the 
known  quantitive  relations  of  the  physical  world.  With 
light-sand  sounds,  association  mightlead  us  to  consider  relative 
differences  as  equal  differences,  and  the  data  would  be  ob- 
tained from  which  the  logarithmic  relation  between  stimulus 
and  sensation  has  been  deduced.  With  the  force,  extent  and 
time  of  movement,  Prof.  Fullerton  and  the  writer  have  shown 
that  our  estimates  tend  to  follow  the  objective  relations.  But, 
in  any  case,  if  we  merely  judge  the  relations  of  objective  mag- 
nitudes by  association,  we  have  no  basis  whatever  for  deter- 
mining a  relation  between  physical  energy  and  mental  inten- 
eity. 

I  conclude,  consequently,  that  we  cannot  measure  the  inten- 
sity of  sensation  and  its  relation  to  the  energy  of  the  stimulus 
either  by  determining  the  error  of  observation  or  by  estimat- 
ing amounts  of  difference.  The  most  natural  assumption 
would  seem  to  be  that  the  intensity  of  sensation  increases 
directly  as  the  energy  of  the  brain  changes  correlated  with  it. 
The  relation  between  the  energy  of  the  brain  changes  and  the 
physical  stimulus  is  a  physiological  question.  This  con- 
clusion does  not  mean,  however,  that  psycho-physical  re- 
search is  valueless.  On  the  contrary  it  is  an  important  con- 
tribution to  the  science  of  psychology,  whence  its  application 
will  be  extended  to  physical  science,  to  art,  to  medicine,  to 
P^agogy  and  in  other  directions. 
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Introduction, 


In  beginning  the  publication  of  this  series  of  minor  labora- 
tory studies,  a  word  of  explanation  as  to  their  nature  seems 
appropriate.  The  aim  of  the  laboratory  in  Clark  Univer- 
sity is  original  research,  not  only  for  itself,  but  as  a  pedagogic- 
al means.  Many  etudente,  however,  come  to  us  from  institu- 
tions in  which  psychological  laboratories  have  not  as  yet 
been  founded,  and  sometimCvS  with  no  training  in  experi- 
mental science  at  all,  and  are  therefore  more  or  less  unfitted 
to  enter  at  once  npon  research  work.  For  this  reason  the 
first  year  in  the  laboratory  is  devoted  largely  to  practice  ex- 
periments, such  as  those  collected  in  the  Laboratory  Course 
already  published  in  part  in  this  Journal ;  but  an  essential 
part  of  each  student^s  work  during  the  year  is  the  execution 
of  some  small  and  definite  piece  of  experimental  research, 
assigned  by  the  director  of  the  laboratory  and  worked  out, 
after  some  months  of  general  laboratory  practice,  under  his 
supervision  and  generally  with  bis  active  assistance  at  the 
start.  The  first  six  of  the  following  papers  give  the  resolts 
of  such  studies.  The  greater  number  of  papers  published 
under  the  title  of  "  Minor  Studies  "  will  be  of  this  character, 
but  others  will  also  be  included  (as  in  this  instance  that  on 
the  Pendulum  Chronograph)  when  their  length  and  subject 
matter  are  fitting. 

On  the  DtBCHIMINATION  OF  GKOUPS  OF  RAPID  CLICKS». 

By  Thaddkus  L.  Bolton. 

With  reference  to  groups  of  rapid  clicks  several  questions 
may  be  asked,  among  others  the  following:  1.  Is  the  rate 
at  which  the  clicks  of  the  group  fuse  into  a  continuous  tone 
or  noise  dependent  upon  the  number  of  clicks  in  the  group,  so 
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that  a  small  group  can  be  recog:iiized  as  composed  of  discrete 
clickB  when  a  larger  group  cannot!  ^  2.  In  the  perception 
of  a  groui)  that  doea  not  fuse,  is  there  a  tendency  for  any  of 
the  clicks  to  drop  out,  as  Hatl  anil  JaHtrow  found  that  they 
tended  to  do  when  counting  wa«  added  to  simple  perceptionT 
3.  Can  the  presence  of  one  more  or  one  less  click  be  recog- 
nized when  successive  groups  of  different  number  of  clicks 
are  given,  and  under  what  conditions  as  to  rate  and  number? 
The  experiments  about  to  be  described  have  immediate  bear- 
ing on  the  last  of  these,  but  throw  more  or  less  light  also  on 
the  first  and  second. 

Apparafttft  and  Methods.  In  such  experiments  as  these, 
the  great  difficulty  is  to  get  an  instrument  that  will  produce  a 
sound  of  the  gi-eatest  possible  clearness  and  definition  in  con- 
trollable number  and  at  regular  intervals.  The  required 
sound  was  found  in  the  click  of  the  armature  of  a  time-marker 
of  the  pattern  furnished  by  the  Cambridge  Scientific  Instru- 
ment Co.  This  sound  was  produced  at  the  closing  of  the 
circuit;  the  sound  at  the  break  was  avoided  by  making  the 
armature  react  against  a  piece  of  soft  India  rubber.  Though 
the  avoidance  of  this  break  sound  was  not  absolutely  com- 
plete^  it  was  not  sufficiently  loud  to  interfere  with  that  at  the 
make,  and  in  general  was  wholly  unnotice^.  All  that  was  re- 
quired now  to  get  a  regular  succession  of  uniform  clicks  was 
to  make  and  break  the  circuit  at  regular  intervals.  This  was 
accomplished  by  causing  a  heavy  pendulum  to  draw  a  pro- 
jecting platinum  point  across  a  series  of  equal  brass  plates 
separated  by  pieces  of  hard  rubber  of  uniform  thickness. 
Each  plate  was  connected  by  a  wire  with  a  switch-board, 
which  made  it  pOHsible  to  atld  or  subtract  one  or  more  o!  the 
clicks  by  throwing  one  or  more  of  the  plates  into  or  out  of  con- 
nection with  the  time- marker.  What  was  needed  for  the  ex- 
periment, however,  was  not  one  series  of  clicks,  but  two  sepa- 
rated by  a  short  interval.  To  accomplish  this,  a  second 
platinum  point  was  attached  to  the  pendulum  at  a  suitable 
distance  behind  the  other.  From  these  platinum  points  a 
wire  ran  up  the  pendulum  bar  into  a  mercury  cup  opposite  its 
centre  of  oscillation,  thence  to  the  battery  (12  Leclanche  cells), 
to  the  time-marker,  and  to  the  swit-ch-board,  thus  completing 
the  circuit.  The  pendulum  used  was  like  that  devised  by 
Drs.  Howdit^'h  and  Warren,  of  which  a  full  description  may 
be  found  in  the  Jtmrnal  of  P/if/sioiof/i/.'^  The  especial  value 
of  such  a  pendulum  for  this  work  lies  in  the  fact  that   its 


'  Suggested,  but  not  worked  out  to  any  extent,  by  Hall  and  JaB- 
trow.    Mind,  XI.  1886,  68. 
«  Vol.  IX.  page  29. 
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velocity  in  the  different  parts  o!  its  arc  t^utws  hisn  than 
of  ordinary  pendulams.  To  prevent  the  trictioa  of  the  plaUr 
nnm  points  from  affecting  the  rate  of  Sbe  pendniiun.  and  also 
to  iuHure  a  better  contact,  they  were  flMMfeiil  Go  brasa  wirr* 
Hpriugs.  The  pendolam  swung  each  time  from,  a  tixed  posi- 
tioUf  where  it  waa  held  till  the  retioixed  inHr.Mif>  by  a  ma^piet^ 
To  prevent  the  x>oint8  making  contact  at  the  Imii  will  mrim^ 
of  the  pendnltim,  the  oet  of  brasa  places  wa^  a^^iMiliiMri  to-  m 
board  which  was  hinged  at  the  bottom  and  coold  be  wifilt- 
drawn  when  the  pendnlnm  swung  backward.  When  chis 
board  was  pressed  forward  so  chat  the  braae  places  were 
in  a  position  to  be  touched  by  the  platinam  points*  it  brofca- 
the  circuit  through  the  magnet  just  mentioned  and  reUi— it 
the  pendnlnm. 

In  order  to  time  the  apparatus  the  time-marker  was  made 
to  write  upon  a  drum  along  with  a  Deprez  signal  driven  by  a 
taning-fork  of  100  vibrations  per  second.  At  die  drst  aetcing 
up  of  the  apparatus  ten  dicks  were  useil  and  occupied  in  aU. 
.11  see.  They  were  consequently  separated  £rom  one  another 
by  intervals  of  .011  sec.  The  apparatus  wa«  timed  very 
fretjuently  to  ensure  constant  rate.  In.tiie  kter  QXpedmsBBtm 
the  pendulum  was  made  to  swing  ttUwiigli  a  gnster  aoa. 
This  decreased  the  interval  between  the  clicks  to  .t>0H5  sec.,  and 
in  the  last  experimeuts  the  interval  was  made  .0075  sec.  The  in- 
terval between  the  two  groups  of  clicks  was  about  .25  see.  Xkm 
interval  varied  slightly  in  different  portions  of  the  experimenlB. 
The  amount  of  variation  in  the  velocity  of  the  pendulum  dur- 
ing  the  time  it  was  passing  the  plates  could  not  be  detected  in. 
the  tuning-fork  record.  In  all  the  experiments  the  time- 
marker,  besides  giving  the  clicks,  inscribed  its  motions  on  a 
smoked  drum,  by  means  of  which  an  objective  record  was 
kept  of  what  had  actually  happened,  and  any  failure  in  the 
instrument  was  instantly  detected. 

In  making  experiments  the  operator  was  seated  before  the 
pendulum,  managed  the  switch- board  with  one  band  and 
bronght  the  brass  plates  into  position  with  the  other,  while 
the  snbject  sat  near  the  time- marker  and  in  such  a  position  as 
not  to  see  the  essential  manipulations  of  the  operator.  The 
operator  told  his  subject  that  there  would  be  a  certain  num- 
ber of  clicks  in  the  first  group»  e.  'j.,  four,  and  that  in  the 
second  group  there  would  l>e  either  four  or  five.  The  subject 
wa.H  i-etjuired  every  time  to  judge  which  it  was  ;  no  answers 
of  "doubtful''  were  permitted.  It  was  not  difficult  by  raeana 
of  the  switch-board  to  connect  or  disconnect  a  wire  while  the 
pendulum  passed  from  the  position  of  contact  for  one  point  to 
that  for  the  other^  and  any  failure  to  do  so  was  shown  by  the 
drum  record  just  mentioned. 
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Se$ulis  of  the  Experimen/s.  The  experiments  were  made 
■pon  Uiree  sabjectfi.  and  all  numbers  from  four  to  t-ec 
w«re  ofied  as  standards  and  compared  with  the  numbers 
greater  or  less  by  one.  Aboat  twenty-four  obeervation^ 
were  made  upon  each  standard,  be^nning  with  four  and 
going  np  to  ten.  The  order  was  then  reversed,  begin- 
ning with  ten  as  the  standard,  and  aboat  the  same  nom- 
ber  of  observations  was  made  upon  all  numbers  down  to  four. 
The  following  table  gives  the  number  of  observations  and 
percentages  of  errors  for  all  the  subjects  and  all  the  stand- 
ards. 

Table  I. 

Showing  nmnber  of  obeervations  and  percentage  of  errors  for  all 
the  groaps  of  dicks  from  three  to  ten.  Interval  between  the  elicka, 
.011  aec. ;  between  the  two  gronpe  of  clicka,  .36  sec  The  **^"^*^  al- 
ways came  first  and  was  compared  with  either  the  next  higber  or 
Cbs  next  lower  aamber,  bat  in  separate  sets  of  experiments;  both 
Uglier  and  lower  were  not  oaed  in  the  same  set. 


H- 

B- 

1  . 

II 

II 

i. 

L 

i. 

h 

£■5 

u 

4—3 

« 

6. 

38 

6. 

4—5 

74 

13. 

72 

IS. 

6^^ 

68 

10.3 

79 

34. 

48 

12.5 

S— 6 

60 

36. 

6S 

M. 

46 

U. 

•—5 

54 

16. 

a 

16. 

46 

U. 

• — 7 

54 

16.8 

68 

30. 

48 

J7. 

7—6 

53 

15.1 

M 

39. 

44 

18.1 

7—8 

58 

19. 

64 

38. 

48 

18.7 

8—7 

49 

6.1 

66 

13. 

48 

4.1 

8—9 

67 

30.8 

03 

33. 

48 

»>. 

%-% 

52 

7.6 

46 

36. 

48 

16. 

»— 10 

m 

13,4 

83 

32- 

72 

IS. 

10-^ 

« 

1»^ 

46 

33. 

64 

30.3 

From  this  table  it  will  be  seen  that  on  most  of  the  stand- 
ards, excepting  the  judgments  of  S.,  the  percentage  of  rig^t 
judgments  wbb  greater  than  75,  the  proportion  at  wliJcfa 
knowledge  may  be  assumed  to  be  the  basis  of  the  judgment. 
It  is  possible  then  to  recognize  a  difierence  of  one  in  any 
number  of  clicks  below  ten  when  the  clicks  are  sep«irated  by 
an  interval  of  .011  sec. 
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8. 

B. 

18.7 

13.5 

28^ 

16.2 

31.2 

18.5 

The  table  also  sitowg  that  the  percentages  of  errors  are 
greater  generally  for  the  greater  than  for  the  less  number  of 
clicks.  This  will  be  more  apparent  by  grouping  the  percent- 
ages on  several  standards  and  taking  the  average  of  each 
group. 

H. 

First  group  (standards  4  and  6),  17.2 

Second  group  (standards  6,  7  and  6),  13.4 
Third  group  (standards  9  and  10)         15,3 

The  strain  upon  attention  was  very  great,  and  it  any  dis- 
turbance occurred  at  the  moment  the  pendulum  swung,  the 
judgment  was  impaired.  Very  frequently  the  subject  was 
asked  what  his  opinion  of  the  correctness  of  his  judgments 
was,  or  whether  any  distnrliance  had  distracted  his  attention. 
The  answers  were  recorded,  and  a  close  correspondence  was 
found  to  exist  l)etween  these  facts  and  the  accuracy  of  his 
judgments.  Some  observations  were  taken  upon  two  and 
three  as  standards,  with  an  occasional  error.  With  these 
standards  the  strain  upon  the  fittention  was  even  greater  than 
with  larger  numl>ers,  and  any  disturbance  was  more  likely  to 
impair  the  judgment.  In  general  if  judgments  could  be  made 
immediately  they  were  always  more  satisfactory  ;  delay  was 
fatal. 

It  was  stated  above  that  the  experiments  were  begun  with 
four  as  the  standard  and  carried  tiirough  all  the  numbers  up 
to  ten.  The  reverse  order  was  then  followed  to  compensate 
for  practice.  The  results  of  both  are  united  in  the  table 
above.  In  the  second  half  of  the  observations  the  percent- 
ages of  errors  were  very  mirch  decre;ised  by  practice.  In  the 
first  half  H.  made  69  errors,  S.  113,  and  B.  Ct  j  in  the  latter 
half  H.  made  25  errors,  S.  87,  and  B,  36.  On  several  stand- 
ards in  the  latter  hall,  H.  and  B.  maile  no  errors  at  all.  The 
tendency  was  to  judge  more  diflerent  llian  alike,  though  the 
standard  was  followed  by  an  equal  numl>er,  i.  e.,  was  repeated, 
as  fre(iuently  as  by  a  difierent  number.  When  the  standard 
was  followed  by  an  equal  number,  H.  made  67  errors,  S.  96, 
and  B.  63  ;  when  the  standard  was  followed  by  a  greater  or  a 
less  number,  H.  made  27  errors,  S.  87,  and  B.  39. 

In  all  these  experiments  the  standard  had  been  made  to  pre- 
cede the  number  to  be  compared.  To  prevent  the  possibility  of 
there  being  a  diflerenoe  in  the  second  group  which  could  not 
be  detected  by  the  record  on  the  drum  or  th**  measurements 
with  the  tuning-fork,  and  which  served  as  the  basis  of  judg- 
ment, observations  were  taken  in  which  the  number  of  clicks 
in  the  second  group  remained  constant  and  the  number  in  the 
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first  varied.  The  staodard  was  eight.  The  results  do  not 
diiler  from  those  in  the  table.  S.  made  17.5%  of  errors  in 
128  judgments,  and  B.  15. G%  in  64  judgments. 

Some  observations  were  also  taken  in  which  the  standard 
came  indiscriminately  fi^rst  ox  last,  with  the  result  that  in  64 
observations  there  were  7.8%  of  errors.  The  interval  be- 
tween the  clicks  was  .011  sec.  The  standards  were  7  and  8. 
These  experiments  are  not  included  in  Table  I. 

All  the  subjects  remarked  early  in  the  experiment  that 
when  the  standard  was  compared  with  a  less  number,  they 
experienced  less  difficulty  in  detecting  the  difference  than 
when  the  standard  was  compared  with  a  greater  number. 
The  actual  numbers  of  errors  from  Table  I.,  classified  with 
reference  to  this  pointy  are  found  in  Table  11. 

Table  IT. 

Giving  the  nnmber  of  obftervatlona  upon  tbe  standard  and  leeaer 
groap,  and  upon  the  standard  and  greater  group.  Conditions  as  la 
Table  I. 

Subject  H. 


BrAjixiAfut  AKP  Lsssita  Gboitp. 


Groups  of 

No.  of 

Error*  on 

OUoha. 

Obwr. 

StAndATd. 

6^-4 

68 

5 

6—6 

56 

6 

7—6 

63 

5 

8—7 

49 

1 

9—8 

52 

3 

10-9 

46 

6 

CiTon  oo 
Lesser 
Group. 


Stahiuao  ajid  OvuTiEs  Qroup. 


Oroupfl  ot 
Clicks. 


5—6 
6—7 
7—8 
8—9 
9—10 


No.  of 
Otwer. 


50 
&4 
68 
67 
52 


Errom  on 
SUndard. 


Errors  od 

GrtwtM- 

Oroup. 


Totals,       324  28  14 

Percent,  of  Errors,   8%  4,3% 


281 


41 

14.6% 


13 
4.9% 
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^^B                                        Tabi^  II. — Confinved.                   -^^r^^^^« 

^^H                                                                                 SlTBJSCT  8.                                                                                ^M 

^^H                      Stavcabo  Avd  Lnuft  Qmoor, 

Btavdasd  AMD  GmxiTVk  Okorr.                    ^H 

^^^B              GrouM  of 

No.  of 

E>roni  CD 

Error*  Ofi 
LeMer 
Group. 

Groapa  of 

No.  of 

Brrorft  0& 

Erron  oo              ^H 
QnmXtr                 ^M 
Groap.                ^^1 

^^H                GUeki. 

Otaaer. 

BundwiS. 

CUcki. 

Obwr. 

StawUrd. 

^H 

48 

2 

1 

4—5 

74 

6 

.    J 

^^m           fi— 4 

79 

11 

6 

5—6 

58 

8 

^H 

^H                6-5 

62 

5 

6 

6—7 

53 

6 

^H 

^^M                 7—< 

54 

9 

7 

7— fi 

54 

S 

^^1 

^H         ^-7 

56 

4 

3 

8-9 

62 

9 

^H 

^H                 »~8 

46 

7 

6 

9—10 

83 

13 

^H 

^^H               10-9 

46 

8 

7 

n 

^H            TotalB.       391            46            S4                             384            50            53            ^^H 

^1           Peroent.  Of  KiTora,  11.6%     8.6%                                     13%        18.1%       ^^| 

^^H                                                                                         SUBJSCT  B.                                                                                       ^M 

^^^m                        SriNDimo  aud  Liaesii  Group. 

Stajiiurd  aho  OMAm  Qbouf.                     ^H 

^^^1                Groasw  of 

No.  of 

Errora  on 

Xrrora  on 
LMNBr 
Group. 

Qroopa  of 

No.  of 

Errom  on 

Error*  oa                 ^H 

^^H                CUcto. 

0t»er. 

StudAr^. 

nWcke. 

ObMr. 

8t*nd»rd. 

Group.                ^H 

^^^^P 

36 

2 

0 

4—5 

72 

3 

.     1 

^^^^           B-4 

48 

5 

1 

6—6 

45 

2 

.^fl 

^^m                  6—5 

46 

4 

2 

6—7 

48 

6 

^H 

^^H                 7— s 

44 

6 

2 

7—8 

48 

4 

^H 

^^B                   8—7 

48 

a 

0 

8—9 

48 

4 

^H 

^^H                   9—8 

48 

6 

0 

9^10 

72 

7 

^H 

^^M                10—9 

64 

10 

1 

■ 

^H           T^fftio         394           OT            fl                        nan                         nn               V 

^^B           Percent,  of  Errors,  11.4%       1,8%                                  7,8%         9.9%           H 

^^H            Grand  Totals,               109         64=163                                    117        99=226            ■ 

^^M             This  table  means,  in  the  case  of  H.»  for  examDle.  and  the         H 

^^H          {rrOQp  of  clicks  marked  5 — 4,  that  when  be  was  dven  by  the         H 

^^H           operator  68  tests,  haH  of  which   consisted  of  a  jrronp  of  5          V 

^^H           clicks  followed  by  anothcT  ^roup  of  5,  and  half  of  a  $rroup  of  5 

^^H          clicks  foiJowed  by  a  group  of  4,  tiis  description  of  what  had 

^^B          been  ^ven  him  was  wrong  seven  times :  five  times,  when  he 
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wafi  given  5—5,  he  called  it  6 — 4,  and  two  timeR,  when  he 
was  given  5—4,  he  called  5 — 6.  Similarly  with  the  standard 
and  greater  group  the  first  line  means  that  when  he  was  given 
50  tests,  half  being  5  clicks  followed  by  5  and  half  5  followed 
by  6,  he  eight  times  mistook  5 — 5  for  5 — 6,  and  five  times 
mistook  5 — 6  for  5 — 5. 

The  total  number  of  errors  upon  the  standard  and  lesser 
group  are  very  much  leps  than  npon  the  standard  and  greater 
groap  (163  to  220),  this  diHerence  being  due  almost  entirely 
to  the  very  large  number  of  errors  (99)  upon  the  greater 
groQp.  With  two  subjects  the  number  of  errors  upon  the 
greater  group  is  greater  than  upon  the  standard,  and  with  all 
three  subjects  the  number  of  errors  upon  the  lesser  group  is 
decidedly  less  than  upon  the  standard. 

This  concentration  of  the  errors  was  quite  unexpected,  and 
seemed  so  remarkable  that  the  experiment  was  varied  for 
further  investigation  of  the  point.*  The  subject  was  given  a 
standard  followed  by  the  same  number,  or  by  a  less  or  greater 
number,  thus  making  three  answers  possible.  This  would 
make  a  diflerence  between  the  greater  and  lesser  groups  twioe 
that  between  either  group  and  the  standard.  On  this 
■ccoant,  with  standards  less  than  ten,  the  confusion  of  the 
greater  with  the  lesser  group,  and  vice  versa^  was  very  ex- 
ceptional. 


*In  the  discuflslon  that  followed  a  brief  report  of  these  experi- 
ments given  before  the  American  Psychological  Association  at  its 
Philadelphia  meeting,  Prof.  Jastrow  objected  to  the  description  of 
this  result  as  ^'unexpected/'  since  Dr.  Hall  and  he  had  noticed  the 
same  in  the  course  of  their  experiments  on  rhythm  (above  referred 
to).  That  they  did  notice  this  peculiar  constant  error  I  can  well 
believe^  but  no  mention  of  it  sufficient  to  cause  anyone  to  expect 
it  here  is  to  be  found  in  the  very  condensed  account  of  their  ex* 
perimente.  E.  C.  S. 
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Table  m. 

Giving  the  number  of  observationa  and  the  percentages  &i»d 
nnmbere  of  errors^  when  the  standard  waa  compared  with  the  Mine 
number  or  with  a  greater  or  a  iesa  number.  The  interval  between 
the  clicks  waa  .011  sec,  and  between  the  Btandard  and  compariMm 
groDps  .25  sec.    The  standards  were  7,  8  and  9. 


TsiMP  Oso«rv. 

SrAirOAAD. 

QasATCft  ii«ocr> 

Bubkct. 

No  or 

ObMT. 

Ko  of 
Srron. 

of  Erron. 

No  of 
Ottfer. 

Ko.  of 
EiTDni. 

Per  Cent 
ofBrroffB. 

50.  of 
Otwer. 

yo.of 

Errott. 

Per  om. 
oC  Error*. 

H. 

36 

8 

8.3 

36 

6 

16.6 

36 

8 

22.2 

8. 

21 

3 

14.2 

21 

8 

88. 

20 

8 

40.0 

B. 

24 

1 

4.1 

24 

6 

26. 

24 

8 

33.3 

Total. 

81 

7 

6.6 

81 

20 

24.7 

80 

24 

30.0 

Total  No.  of  obeer.,  242;  total  of  errors,  61;  percentage  of  errors,  21. 


Table  IV. 

Conditions  as  in  Table  III.,  except  that  the  interval  between  the 
clicks  was  made  .0065  sec. 


Lksub  QaovT, 

&TA])DA&D. 

Okkateh  OmocF. 

BobjtoL 

No.  of 
OtMer. 

No.  of 

Erron. 

PwOot 

Ko.of 
Otaer. 

No.  of 
Erron. 

Per  Cent. 
orErrotv. 

No,  of 
Obser. 

No.  of 
Erron. 

PerOoBt. 
of  Erron. 

H. 

85 

10 

11.8 

85 

26 

30.5 

86 

27 

31.6 

8. 

89 

22 

24.7 

93 

36 

38.7 

89 

36 

40.4 

B. 

96 

5 

6.3 

96 

31 

32.3 

96 

32 

33.3 

Total. 

270 

37 

13.7 

274 

93 

33.9 

270 

96 

35.2 

Total  No.  of  obser.,  814;  total  of  errors,  226;  percentage  of  errors,  27.6. 

In  both  tables  the  .subjects  show  greater  percentages  of 
errors  ui»oii  the  greater  group  than  upon  the  ntandai-d  or 
lesser  group,  and  greater  upon  the  standard  than  on  the  lesser 
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jrroap,  thns  confirming  the  resolts  ol  Table  n.,  and  show- 
ing that  the  dlBtribntion  of  the  errors  does  not  rest  on  the 
particular  conditions  of  the  earlier  experimenta.  The  per- 
centages of  errors  for  the  faster  rates  are  on  the  whole  con- 
siderably increased. 

An  attempt  was  now  made  to  measure  the  difference  thns 
discovered  by  increasing  the  number  of  clicks  in  the  greater 
groap.     The  results  appear  in  Table  V. 

Table  V. 

Giviag  the  number  of  observations  and  percentages  of  errors, 
when  the  greater  group  was  made  greater  by  two  clicks  than  the 
standard,  and  by  three  greater  than  the  lesser  group.  The  interval 
between  the  clicks  was  .0065  sec,  and  between  the  two  groups  .25 
sec.  The  standards  nsed  were  6^  7  and  8.  With  6  were  given  6  and 
8;  with  7  were  given  6  and  9^  and  with  8  were  given  7  and  10  as 
comparison  groups. 


LBftsn 

GftADP. 

STAlTDAMb. 

Q&KATnt  QnOTTT, 

SobJMt. 

Ko-  of 
Obaer. 

Per  Cent,  of 
£rron>. 

No.  df 
OlMr. 

Per  Cent,  of 
Errors. 

No.  of 
Obaer. 

Per  Cent,  of 
Errors. 

H, 

42 

14.2 

42 

U. 

42 

4.9 

S. 

30 

23.3 

31 

35.6 

30 

20. 

B. 

42 

7.1 

42 

19, 

42 

2.3 

The  effect  of  the  double  increase  of  the  greater  group  was 
to  reduce  the  percentages  of  errors  upon  it  below  either  those 
on  the  standard  or  on  the  lesser  group.  The  percentages  of 
errors  on  the  standard  have  also  been  reduced,  as  was  to  be 
expected,  for  increasing  the  difference  between  the  standard 
group  and  the  greater  comparison  group  renders  the  mistak- 
ing of  the  standanl  for  the  greater  less  likely  as  well  as  the 
mistaking  of  the  greater  for  the  standard. 

The  proportion  of  errors  made  on  the  standard  is  worth  a 
little  further  consideration.  Table  II.  shows  that  the  percent- 
ages upon  the  standard  were  always  greater  than  upon  the 
lesser  group,  and  with  one  subject  greater  upon  the  standard 
than  upon  the  greater  group.  What  the  explanation  of  this 
difference  is,  is  not  easy  to  say,  for  the  subject  knew  in  each 
case  that  the  two  groups  would  be  alike  as  often  as  they  were 
different.  Possibly  some  qualitative  difference,  subjective  or 
objective,  between  the  first  and  second  groups,  lie^  at  the 
bottom  of  it.     It  was  impossible  to  do  away  absolutely  with 
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all  8ucb  diScrenoea,  and  impossible  also  to  say  in  what  the 
difierences  consisted.  This  may  have  led  the  subjects  to 
judge  the  second  set  to  be  different  from  the  first  more  often 
than  they  shonld.  Bntit  may  also  have  been  wholly  subjective. 
When  the  ftubjects  were  expecting  a  difference,  they  fonnd 
gre^t  difficulty  in  not  imagining  one,  even  though  there  was 
none. 

A  more  interesting  question  at  present  is»  however,  the 
greater  numl>er  of  errors  upon  the  greater  group  as  compared 
with  the  lesser  group  as  shown  in  Tables  IT.,  III.  and  IV. 
and  the  effect  on  the  distribution  of  the  errors  produced  by 
the  increased  difference  between  the  standard  and  greater 
group  shown  in  Table  V.  In  this  case  the  qualitative  differ- 
ence just  considered  cannot  be  made  the  basis  of  judgment. 
It  seems  rather  to  be  a  question  of  the  behavior  of  the  memory 
after-imtiRe.  There  was  a  kind  of  subjective  feeling  of  dis- 
appointment when  a  lesser  numl)er  followed  the  standard, 
and  of  superfluity  when  a  greater  numlKirfolloweii.  Possibly 
the  explanation  should  run  something  like  this:  The  intervals 
here  dealt  with  are  very  much  shorter  than  any  we  meet  with 
in  daily  experience,  and  for  that  reason  in  attempting  to  recall 
Buch  an  interval,  we  may  imagine  it  too  large  ;  we  think  of  it 
as  corrcKponding  to  other  exi>eriences.  This  enlarged  image 
of  the  first  interval  is  brought  into  comparison  with  the  sen- 
sation produced  by  the  second  and  thus  the  second  seems 
very  much  sljorter  than  the  first.  Our  memory  image  of  the 
first  actually  increases  in  length  during  the  interval  between 
the  first  and  second  sets  of  clicks.  When  the  lesser  group 
follows  the  standard,  the  second  seems  decidedly  less  than 
the  first ;  but  when  the  same  or  a  greater  number  follows, 
the  difference  is  not  so  great  and  more  difficulty  in  discrimi- 
nating is  experienced.  The  experiments  of  Table  V.  show 
that  the  amount  of  lengthening  in  the  memory  after-image 
was  more  than  compensated  by  the  increase  of  the  difference 
l>etween  the  standard  and  the  greater  group.  The  appar- 
ent increase  in  the  first  group  for  standards  such  as  were  used 
mast,  therefore,  Ixiin  general  less  than  the  time  of  two  clicks, 
that  is,  .013  sec.  It  was  supposed  that  this  apparent  increase 
might  be  greater  for  longer  times  than  the  .25  sec.  that  in  these 
experiments  separated  the  groups,  but  when  the  interval  be- 
tween two  groups  was  increased  to  six  seconds,  though  a  slight 
incrcjise  in  the  percentage  of  errors  took  place,  their  distribu- 
tion remained  practically  the  same.  The  question  of  fatigue 
may  also  ent^^r  here  as  a  possible  ■'explanation.  To  produce 
successively  and  rapidly  a  sensation  of  given  intensity,  the 
stimulus  must  be  constantly  increased.  In  order,  then,  that 
the  second  set  of  clicks  shall  produce  a  sensation  equal  to  the 
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firet,  the  second  set  must  be  greater  than  the  first.  When 
the  second  set  of  clicks  is  less  than  the  standard,  the  sensa- 
tion would  fall  far  short  of  the  first.  This  would  seem  to  ex- 
plain the  feeling  of  relief  which  followed  so  perceptibly  on 
the  lesser  comparison,  bnt  it  involves  the  supposition  that 
the  nnmber  of  clicks  or  the  time  they  occupy  is  inferred  from 
the  intensity  of  the  general  effect  that  is  produced. 

Tables  m.  and  IV.  have  been  considered  so  far  in  relation  to 
the  distribution  of  the  errors  only.  They  bear,  however,  upon 
the  general  question  of  the  investigation.  Table  III.  reinforces 
Table  I.  in  showing  that,  for  two  observers  at  least,  a  dif- 
ference of  one  in  excess  or  defect  can  be  recognized  with  a 
^^taIlda^d  gronp  of  8  clicks  separated  by  int<;rvals  of  .011  sec. 
Table  FV.  shows  that  the  same  is  true  when  the  intervals  are 
reduced  nearly  one- half,  namely,  to  .0065  gee.,  though  the 
percentage  of  errors  is  somewhat  greater.  Besults  obtained 
from  experiments  where  the  subject  is  given  three  possibili- 
ties of  answer  are  not  strictly  comparable  with  those  in 
which  only  two  possibilities  are  offered,  but  so  long  as  there 
is  no  tendency  to  confuse  the  greatest  and  the  smallest  of  the 
three  stimuli  (for  example,  in  the  experiment*  giving  these 
tables,  to  call  a  7click  group  a  9-click  group,  or  inceverHa)^  the 
case  is  not  very  different  from  that  of  the  two- possibility  ex- 
periments. In  the  experiments  giving  Tables  III.  and  FV. 
there  were  very  few  answers  of  this  doubly  wrong  kind,  and 
75%  of  right  answers  may  be  assumed  as  the  measure  of  dis- 
crimination, as  in  the  experiments  giving  Table  I. 

With  the  apparatus  used  it  was  impracticable  to  attempt  a 
further  shortening  of  the  intervals  beyond  .0065  sec.;  accord- 
ingly attention  was  turned  to  the  effect  of  increasing  the 
nnmber  of  clicks  in  the  groups,  with  a  view  to  discovering  il 
possible  the  limit  in  nnmber  for  an  interval  that  was  easily  at 
command;  in  this  case  .0075  sec.  =133-|-  clicks  per  sec. 
Tests  were  made  with  groups  of  13,  16  and  23  clicks  as  stand- 
ards.   The  results  readied  are  grouped  in  the  following  table : 


mvoB  mjDixB. 


Tamlm  VI. 
Ofrfag  the  namber  of  obaenrmtiom,  the 
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UtTtag  u»e  Bomt^er  of  onaoii  ratmm,  ue  nomocr  oc  otrors,  ana  we 
pcieeate^  of  erron,  when  the  •tmadard  was  ooBmared  with  the 
M^ie  wmlwir  or  vilh  ft  greater  or  *  leat  anmber.    TIm  interTml  be- 
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X^^Qh 

IDP. 

QmcATiK  Oaocv. 
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1 

1 

1 
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i 

J 

1 

1 

^ 
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H 
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V 
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£ 

I 

£ 

s 

2 

£ 

i 

£ 

H. 

17 

0 

0 

94 

15   6S^ 

92 

11 

SO 

8. 

20 

11 

44 

26 

13   62 

9S 

u 

44 

B. 

22 

8 

13.9 

21    10   45.7 

21 

9 

SS.3 

Total   namber  of  observations,  203;  total  of  errors,  83;  perceat- 
age  of  errora,  41.9. 


Stakdabd  16. 


gMb>Kt. 


H. 

8. 
B. 


36 

29 


Oaovr. 


13 


10 


40.6 
25.7 

34.8 


BrMMDAMO  Oftovr. 


26 
39 


13 

23 
11 


60 

50.4 

39^ 


OasA-nn  Omocr. 


33 
33 

29 


15 
12 
13 


45.4 
37.6 
41.4 


Total  number  of  observations,  233;   total  of  errors^  117;    percent- 
age of  errorSf  41.3. 
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Table  YJ.— Continue. 
Standard  23. 


1 
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^ 

^ 
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£ 
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1 

■3 

1 
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B 
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«« 

«d 

a 

o 

s 

o 

o 

8 

o 

o 

8 

i 

c 
z 

1 

6 

s 

& 

& 

1 

H. 

18 

11 

61.1 

21 

12 

67.1 

22 

10 

46.4 

9. 

28 

16 

67.7 

28 

17 

60.6 

26 

13 

50 

B. 

17 

7     1  41.1 

27 

18 

66.6 

21 

8 

38 

Total  number  of  observations,  206;  total  of  errors^  111;  percent- 
age of  errore,  53.8. 

The  percenta^s  that  the  total  number  of  errors  are  of  the 
whole  namber  of  observations  on  any  standard  have  increased 
with  the  increase  of  the  standard.  Errors  resulting  from  a 
confusion  of  the  lesser  group  with  the  greater  are  much  more 
frequent  upon  23  as  the  standard  than  upon  13  or  16.  The 
percentages  of  such  errors  of  the  whole  number  of  observa- 
tions are,  on  13,  5.4%  ;  on  16,  6.3%  ;  and  on  23,  17.4%. 
The  impossibility  of  judging  the  difference  of  one  click  Vith  a 
group  of  23  when  they  are  separated  by  .0076  sec,  is  not  to  be 
doubted;  only  06.6%  of  errors  would  be  expected  if  the 
answers  were  dictated  wholly  by  chance.  For  13  and  16 
the  number  of  right  answers  is  considerably  more  than  could 
be  expected  from  chance,  but  considerably  less  than  the  re- 
quired 75%,  if  we  apply  the  criterion  of  the  two  possibility 
experiments.  It  would  seem  then  that  the  ability  to  recog- 
nize a  difference  of  one  click  under  the  conditions  of  these  ex- 
periment's does  not  extend  far  beyond  groups  of  8  or  10  clicks 
and  fails  completely  at  something  over  23. 

It  remains  to  speak  of  whether  these  are  time  or  number 
judgments.  The  separate  clicks  could  be  apprehended,  but 
counting  was  out  of  tlie  question,  ami  it  was  impossible  by 
any  voluntary  muscular  adjustment  to  name  or  record  the 
number.  The  number  of  clicks  in  the  group  seemed  often, 
if  not  always,  less  than  the  number  actually  known  to  be 
present.  The  only  attempt  on  my  part  towards  a  muscular 
adjustment  was  to  contract  the  muscles  of  the  tongue  and 
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larynx  twice  in  rapid  succession  in  such  a  way  as  to 
produce  a  grating  sound  when  the  vocal  conis  were 
made  to  vibrate,  thus  imitating  the  groups  of  clicks  to 
be  compared.  This  took  place  when  I  was  in  doubt. 
The  decision  was  based  upon  what  seemed  to  be  an 
equal  or  an  unequal  amount  of  stimulus.  An  introspective 
account  of  how  the  groups  were  compared  is  difficult,  be- 
cause of  the  extreme  concentration  of  attention  required.  If 
the  judgment  is  a  number  judgment  at  all»  it  is  something 
quite  diflerent  from  the  number  judgments  of  daily  life,  pos- 
sibly akin  to  the  quantitative  estimutes  of  groups  of  objects 
made  by  animals  and  by  children  before  they  have  learned  to 
count,  and,  in<lccd,  by  a(.1ult.s  when  for  any  reason  counting 
is  not  easy.  That  time  judgments  also  played  a  part  seems 
very  probable ;  and  the  fairest  description  of  the  experiments 
undoubtedly  is  to  say  that  they  ai'e  judgments  of  filled  time. 

Summary,  The  experiments  that  have  been  described 
make  the  following  answers  to  the  questions  at  the  beginning 
of  the  paper :  To  question  3  the  answer  is  that  the  presence 
of  one  more  or  one  less  click  in  successive  groups  can  be 
recogni7>ed  (probably  by  the  greater  length  of  time  required 
for  the  larger  group)  when  the  number  of  clicks  is  not  too 
large  and  their  rate  not  too  rapid.  When  the  rate  is  133 
per  sec,  the  number  cannot  very  much  exceed  10,  though  with 
groups  of  13  and  16  a  difference  of  one  can  sometimes  be  recog- 
nized. When  the  number  of  clicks  is  9  or  less  the  rate  may 
rise  at  least  to  153  per  sec,  and  perhaps  higher. 

To  question  2  the  answer  is  that  it  is  extremely  improbable 
that  any  clicks  are  lost  in  the  perception  of  a  rapid  group 
at  least  up  to  153  per  sec.;  for  groups  of  8  aud  9  cau  be  dis- 
tinguished at  that  rate.  If  the  experiments  involve  a  time 
judgment,  it  is  clear  that  one  one-humlred-and- fifty-third  of  a 
second  can  be  recognized,  and  if  so,  there  would  be  no  need 
that  the  images  of  clicks  at  that  rate  should  overlap  in  con- 
sciousness— over-lapping  was  the  cause  of  loss  in  Hall  and 
Jastrow's  counting  experiments.  If  the  judgment  was  a 
number  judgment,  the  loss  would  also  seem  to  be  excluded. 
In  some  cases  where  a  temporary  defect  in  the  instrument 
caused  the  actual  dropjiing  of  a  dick  from  the  middle  of  a 
group,  this  fact  was  very  easily  recogni^.ed,  though  this  of 
course  is  quite  a  different  thing  from  the  unconscious  subject- 
ive dropping  implied  in  the  question.  Particulars  afi  to  rates 
at  which  this  dropping  occurred  have  unfortunately  not  been 
preserved,  but  the  statement  is  believed  to  be  true  for  all 
rates. 

To  question  1  thi*  answer  is  tliat  for  the  mere  perception  of 
discreteness,  number  is  probably  without  inf  uence.     The  fact 
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that  it  is  less  easy  to  tell  10  clicks  from  9  tlian  6  from  4  shows 
only  that  a  difference  of  1  in  10  is  less  easy  to  recognize  than 
a  diflerence  of  1  in  5,  a  refiult  that  accords  with  the 
psycho-physic  law.  With  reference  to  the  tendency  to 
blend,  sncii  a  result  shows  nothing.  No  greater  tendency  to 
blend  in  the  case  of  the  larger  numbers  was  noticed  by  the 
subjects.  When  the  question  is  one  of  estimating  the  num- 
ber of  clicks,  a  slower  rate  for  larger  numbers  may  very  well 
be  required. 

A  few  words  upon  the  work  of  others  on  related  topics  will  serve 
to  put  the  rosulta  of  this  study  in  their  proper  perspective.  Exner 
found  in  his  studies  of  reaction -times'  that  hie  subject*  could  tell 
**good*'  (i.e.,  quick)  reaction-times  from  slow  ones  when  the  differ- 
ence amounted  to  about  .01  see.,  thus  seeming  to  show  an  ability  to 
perceive  a  time  as  small  as  that  amount. 

The  general  form  of  these  experimenta  is  not  so  very  different 
from  those  of  Dietze's  work  on  the  Umfang  or  extent  of  conscious- 
ness,* but  the  intervals  used  were  verj*  much  smaller  than  his,  his 
shortest  being  .11  sec,  or  exactly  ten  times  the  largest  in  these  ex- 
periments. He  also  found  a  decided  falling  off  in  ability  to  judge 
correctly  when  intervals  less  than  .24  sec.  were  used,  a  result 
different  from  Mr.  Bolton's,  but  one  that  may  depend  either  on  a  dif- 
ference in  experimental  conditions,  or  on  a  difference  in  the  manner 
in  which  groups  of  clicks  of  such  different  rates  are  judged.  Mr. 
Bolton*a  subjects  found  no  tendency  to  such  rhythmical  sub-group- 
ing  of  the  clicks  as  Dietze  found. 

The  work  of  Hall  and  Jastrow,  already  mentioned,  is  somewhat 
analoRoufl,  but  different  both  in  the  size  of  the  intervals  (theirs  be- 
ing .0B&5  and  .0523)  and  the  mental  process  involved,  the  effort  in 
their  case  being  generally  to  count  the  clicks,  or  at  least  to  estimate 
them  in  numbers.  In  Mr.  Bolton's  experiments  counting  was  out 
of  the  question.  Tlieir  observation  tnat  filled  time  seems  longer 
than  vacant  time  could  be  frequently  repeated  in  these  experi- 
ments. When,  as  was  natural^  attention  was  concentrated  upon  the 
groups  of  clicks,  each  group  seemed  clearly  lonjcer  than  the  empty 
time  between  them,  though  with  even  the  most  numerous  groups 
the  latter  was  a  full  third  longer.  The  function  of  attention  in  this 
illusion  is  certainly  a  very  important  one. 

Dr.  F.  Schumann  has  published  two  papers  on  the  comparison  of 
small  intervals  of  time;  the  first  in  the  Nackr.  v.  d.  Ocs.  d.  Wiss,  zu 
OottingeTij  1SS9.  No.  20,  and  the  second  (a  preliminarv  communica- 
tion)  in  the  Zeitec/i. /lir  ftychol.  IT.  1891,  294-296.  Schumann's  ex- 
periments, however,  were  made  upon  empty  intervals  of  time,  and 
though  short,  did  not  approach  in  brevity  those  of  Mr.  Bolton,  his 
shortest  reported  being  .15  sec.  The  same  experimenter  has  re- 
peated in  part  the  work  of  Dietze  with  practically  the  same  numeri- 
cal results,  but  with  a  totally  different  conclusion  as  to  their  mean- 
ing.^ Schumann  believes  that  when  two  such  groups  are  compared 
the  process  is  somewhat  as  follows:  Each  memoer  of  the  first 
group  as  it  arrives  is  registered  in  memory  ( in  some  cases  this  is 
clearly  done  by  an  accompanjing  muscular  contraction).  When 
the  second  group  is  received  there  is  a  tendency  for  the  first  to  be 


'Pflaffvr'B  Arohiv,  Vr.  1673,  p.  ei3— .  Put  etw>  al-io  an  explanatlnn  of  WuDdrt  (FbjBiol. 
Psvohol.  4nl  Ed.  II.  288 »,  which  rw»r»i  tj»>n  ntlier  th*n  a  ilin*«  dUfrlmlnatloii. 
3Wundl:    Fhrfilol.  Wjrchol.  SrrJ  Ri.  II   248-25'i.     DieUe,  Tblluf.  StudieO  II. 
•ZclUcliriri  far  Pfejcholoifle,  I.  181M>.  76-80. 
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reproduced  in  its  original  number.  If  the  second  ^roap  contains 
more  cUcka  than  the  tirBt,  tlie  tendency  to  reproduction  ceodea  be- 
fore the  cesaation  of  the  actual  rlioks  of  the  second  group;  if  the 
second  contains  a  less  number^  the  tendency  over-runs;  if  the  same 
number,  both  tendency  and  chcks  cease  together.  On  these  inner 
experiences  the  judgment  of  the  subject  rests.  The  "  feeling  of  too 
much  or  too  little  "  that  Mr.  Bolton's  subjects  speak  of,  might  well 
point  to  something  of  this  kind.  Its  origin^  however,  could  hardly 
m  this  case  be  a  muscular  resnonse  to  each  click,  unless,  perhaps, 
the  tympanic  muscles  respond  reflexly,  for  the  most  rapid  volun- 
tary movements  are  verj'  much  slower  than  the  slowest  clicks  used 
in  his  experiments.  If  the  tendency  to  reproduce  a  group  of  clicks 
in  its  exact  number  is  a  function  of  the  sensory  parts  of  the  cere- 
brum, there  would  seem  to  be  no  difficulty  In  explaining  the  judg- 
ment of  even  these  very  rapid  groups  on  Schumann's  hypothesis. 

E.  C.  S. 


STATISTICS  OF  DREAMS. 
By  Maby  Whiton  Calkins.^ 

iDfltruclor  in  r^chology,  WeHefllej  CoUegv. 


The  phenomenon  of  dreaming  has  rarely  been  discnssed  or 
inTestigated  in  a  thorough  and  in  an  experimental  manner; 
-of  description,  of  theory,  of  discussion,  of  jwetical  analogy 
and  illustration  there  has  l>een  no  end;  of  arenrate  observa- 
tion almost  nothing. 2  The  most  scientific  books — those  of 
Maury  and  of  Tissic — have  been  wholly  or  chiefly  the  result 
of  the  observation  of  abnormal  subjects,  and  in  the  interest, 
more  or  less  distinctly,  of  pathology.  The  fullest  diacusaion 
of  the  subject — the  works  of  Radestock  and  of  Spiffa — are 
largely  compilations  of  the  recorded  dreams  of  other  people. 

The  basis  of  the  following  paper  is  the  accurate  record  of 
the  dreams  of  two  people,  from  notes  made  by  themselves 
during  the  night,  and  supplemente*!  by  earefnl  study  and 
recollection  on  the  following  day.  The  investigation  was  un- 
dertaken at  the  suggestion  of  Or.  Sanford  and  was  carried  on 
for  six  or  eight  weeks.  Its  method  was  very  simple:  to  re- 
cord each  night,  immediately  after  waking  from  a  dream, 
every  remembered  feature  of  it.  For  this  purpose,  paper, 
pencil T  candle  and  matches  were  placed  close  at  hand.  Early 
on  the  next  day,  with  rare  exceptions,  these  abbreviated  notes 
were  re-read,  copied  in  full  and  enlarged  by  comments,  by 
description  of  all  attendant  circumstances*  and  by  the  indica- 
tion in  all  possible  cases  of  the  connection  of  the  dream  with 
the  waking  life.  During  the  first  weeks  of  the  experiment*, 
an  alarm  clock  was  used  to  wake  the  experiment'Cr  at  differ- 
ent hours  of  the  night.  Later,  the  use  of  the  clock  waa  dis- 
continued because  the  excitement  of  waking  through  its 
agency  was  often  so  great  as  to  prevent  connected  memory  of 
the  dream. 


'Received  as  a  private  pupil,  1890-91. 

"Of  thifl  chiiracter,  I  know  only  the  papers  of  Prof.  NeUion  (  Am. 
Journ.  Peych.,  I.,  p.  385):  Ueerwagen  (  Wundt's  Philosophiache 
fltudien,  V.  p.  88);  Ives  Deiage,  Rovue  Sciontlflque,  July,  1891. 
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Omitting,  »o  far  as  possible,  all  general  discossioo  of  tbe  na- 
tore  and  the  explanation — physiological  and  psychological — 
of  dreaming,  I  shall  chiefly  discuss  the  ciassifled  reenlts  of 
tbe  obeervations  to  which  alloaion  has  been  made.  It  will  be 
wcH,  tlierefore,  to  give  at  once  tbe  general  results  of  tbe 
«tati«tics  and  to  indicate  some  of  the  diffieoltiee.  Chief 
among  these  is  that  of  recalling  dreams  after  one  has  waked. 
Doabtiess  this  is  due,  both  to  the  lack  of  congmity  between 
tbe  waking  and  Che  dreaming  life,  and  to  the  slight  excite- 
ment which  often  accompanies  the  act  of  waking.  To  recall 
a  dream  requires  nsually  extreme  and  immediate  attention  to 
tlie  content  of  the  dream.  Sometimes  the  slight  movement  of 
reaching  for  paper  and  pencil  or  of  lighting  one's  candle 
seems  to  difisipate  the  dream-memory,  and  one  is  left  with  the 
tantalizing  consciousness  of  having  lived  through  an  interest- 
ing dream-experience  of  which  one  has  not  the  faintest 
memory.  To  delay  until  morning  the  record  of  a  dream,  so- 
vivid  that  one  feels  sore  of  remembering  it,  is  usually  a  fatal 
error.  During  the  progress  of  the  observations,  the  account 
of  one  dream,  api>arently  of  peculiar  significance,  was  written 
out  in  the  dark  by  the  experimenter,  who  then  sank  off  to 

eep  with  the  peaceful  consciousness  of  a  scientific  duty  well 
done.  In  the  morning  the  discovery  was  made  that  an  un- 
sharpened  pencil  liad  been  used,  and  the  experimenter  was 
left  with  a  bhink  sheet  of  paper  and  no  remotest  memory  d 
the  dream,  so  carefully  recallwl  after  dreaming  it. 

The  difficulty  in  remembering  dreams  suggests,  of  course, 
the  impossibility  of  an  exhaustive  enumeration  of  their 
peculiarities  and  of  any  positive  conclusions  from  the  figures. 
of  such  tabular  views  as  will  be  offered.  At  the  best,  one  may 
discuss  only  dreams  as  remembered,  and  the  jKjwer  of  recol- 
lection varies  widely  with  age,  temperament,  health  and  other 
conditions.  A  dream  which  is  remembered  in  detail  mu&t 
have  k)een  a  vivid  one,  but  it  is  not  true,  as  we  often  assume, 
that  a  vivid  dream  is  necessarily  well  remembered,  for 
both  dream-records  here  considered  contain  several  casea 
of  '*vivid  dreams  immediately  forgotten."  In  one  case  a 
distinct  memory  of  a  vivid  visual  dream  of  a  newspaper  in- 
cluded no  faintest  recollection  of  one  word  on  the  page. 
It  seems  ccrt4iin,  therefore,  that  most  people  dream  much 
oftener  than  they  think. 

While  some  dreams  thus  escape  the  memory,  tbe  very 
effort  to  recoixl  may  well  tend  in  the  contrary  direction, 
toward  an  increase  of  their  number.  The  observer  with 
the  recording  **  on  his  mind**  may  sleep  less  soundly^ 
dream  more  and  wake  oftener.  Too  great  an  anxiety  cer- 
tainly has   this  effect.     Finally,   the   student  of  dreams  is 
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in  danger  of  reading  into  his  dream  much  that  is  charac- 
teristic of  the  waking  consciouBness,  something  as  one 
interprets  an  animal-s  actions  by  one^s  own.  As  the  dog 
is  said  to  *•  reason**  when  he  performs — instinctively,  for 
anght  we  know — an  act  which  would  imply  reasoning  on  our 
part,  so  emotions,  thonght  and  deliberation,  which  were  real- 
ly absent  from  a  train  of  dream- images,  may  be  8upx)lied  by 
the  reflective  after-consciousness. 

With  these  preliminary  cjiutions  one  may  tnm  to  the  study 
of  the  figures.  The  observers  will  be  designated  as  S.  and  0, 
8.,  a  man  of  thirty-two,  took  notes  for  46  nights  and  recorded 
170  dreams;  C,  the  writer,  a  woman  of  twenty-eight,  took 
notes  on  55  nights  and  recorded  205  dreams,  an  average  of 
nearly  four  dreams  a  night  iu  each  case.  Neither  observer 
had  previously  regarded  himself  as  a  frequent  dreamer.  After 
the  records  were  complet.ed,  each  worked  up  the  figures  for 
his  own  dreams,  with  occasional  conferences  with  the  other. 
Such  individual  treatment  was  unavoidable  where  the  rela- 
tions of  the  content  of  the  dreams  to  previous  exjwrience  wore 
to  be  considered;  some  differences  were  thus  introduced  into 
parallel  tables,  bat  none  of  them  are  regarded  as  of  great 
importance. 

TocB  OF  Dreams. 
Table  I. 


Observer  S.           Number  of  Dreams  Included  in  the  Table,  118.* 

10.90  pji^ii  90  P.M.              uat  rjB.-ft  n  AM. 

A  n  Ajc— t.ao  AM. 

3.4% 

62 

44% 

62 

52.6% 

Table  n. 


Oheerver  C. 

Number  of  Dreams  Included,  1S3.' 

Bsrou  4  AM. 

ATTMM  4  AM* 

On  r»t'K 

llr.H.SJOAJt. 

1SU.1I.-4AJI. 

4A.n.~*AM. 

1 01  AJL-S  AM. 

» 

22 

26 

78 

66 

4fl  (26.8%) 


134  (78.2%) 


Tbe  PBOorda  oo  Uie  mmainliMr  U  ilreams  did  aot  spcelty  the  time  with  sufflcleot  ex- 
for  DM  In  Uilf  table. 

'  Tb«  lotAl  number  of  drums  recorded  va«  3D6.  Tbe  last  7  dreaniM  recorded  tov^Cher 
with  16  ntberK  have  be^n  omitted  from  tfals  couat.  becAUse  oo  suffldent  record  was  DUide 
<tt  the  time  at  wblcfa  they  oocarred. 


^^M            H^  general  resolt  of  thegeubtea  i8»  ot  wwpjCy  %m  fiiM    ^^H 
^^H        Ite  ^ifaiioQ  that    most  of  oar  dmaiB  oecsr  dariB^  Q^M^    ^^^| 
^^H        ■omiiig  Bleep.     Tbey  show,  boirerer,  coodasireiy  Iteft  A*    ^^^| 
^^B        aimep  of  the  middle  of  the  night  is  in  no  sense  »  dicnalMn    ^^^| 
^^H         rieepv  for,  of  coarse,  the  recorded  nomberof  ''before  4  ^ x.^           ^| 
^^H        aad  "before  5.50  a.  m.-'  dreams  is  only  a  record  ol  nmm^          ^M 
^^H         bered  dreamA,  and  after  the  ase  of  the  alarm  dock  had  faeen          ^M 
^^m        diaeoBtiJUMd,  fewer  dreanu  from  the  middle  ol  the  ni^  voe     ^^H 
^^H         iceoiJcd  becaase  of  the  infreqoency  in  waking.                               ^^^| 
^^H            The  inqairy  whose  resalts  are  next  tabol^ed  waa  under-      ^^H 
^^H         taken  in  order  to  discover  the  effect,  if  any,  of  the  time  off  n      ^^H 
^^H        dream,  on  its  connection  with  the  prerioos  wakingllfe.                ^^^| 

^^^^K              Time  Versus  Scooestkd  Cha&acteb  of  Dksamb.                  ^^^| 
^^^^Hf                                                  Table  m.                                                     ^^^H 
^^H^  ^  Otoenrcr  C.                                                     IM  Dreams  IncfaidwL'          ^^H 

Bcrnma  4  am. 

AnSB4  UL 

TlMB 

Tbnia.              ^^^^M 

Stfan» 

l]-3J» 

tn-4 

4.S|.« 

•  n~i 

J 

^^1          V^sanmioa 

1 

4 

u 

S 

1 

»  ai-3%y       H 

8 

11 

38 

33 

6 

W   (41^>               1 

■    — 

1 

7 

8 

88 

n 

S 

W   (.33.%)        ^W 

^^H                  Clow 

«           S 

7 

10 

3 

»  (i4.n>    ^fl 

^^H                   Touls. 

1 

33     I    35 

1 

«  48 

77 

15 

^^H 

^^H             'The  total  (194^  <Uffers  from  that  of  Table  H.^  because  4  dreams,              ^M 
^^H         occasioned  by  peripheral  sensatioii^  have  been  rejected  from  the             ^M 
^^H         count,  and  15  of  undetermined  time  included.                                              ^^^H 
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The  most  obvious  conclusion  from  this  table  is  the  close 
connection  between  the  dream-life  and  the  waking-life.  In 
only  11  per  cent,  of  the  dreams  is  it  imx>ossible  to  discover 
such  connection.  When,  however,  we  seek  the  answer  to  our 
imme<liate  question,  it  seems  impossible  to  calculate  accurately 
the  influence  of  the  time  of  a  dream  upon  the  degree  to  which 
it  is  associated  with  the  waking  experience.  It  is  impossible 
to  conclude  that  the  dreams  which  follow  most  immediately 
upon  onr  daytime  exj)erience  will  be  more  clow»ly  united  with 
it  than  the  morning  dreams  ;  and  equally  wrong  to  conclude 
that  dreams  during  the  lighter  sleep  of  morning,  nearer  the 
waking-state,  will  be  more  congruous  with  the  waking-life. 


Table  IV- 


(MMerver  8. 


170  Oreams  Indnded. 


Ton. 

10.M-U80 

u.a-^M 

fr.Sl    8.» 

UKDrnmMisKD 

TOTAU 

5o  SucKeMOD 
Tnused. 

1 

29 

U 

25 

89     C62%> 

Vaime    Sdjcrm 

tkm  or 
Mere  0(mrrait7. 

1 

13 

21 

16 

51     (30%) 

euBvesUoD 
Trmowl. 

2 

10 

7 

11 

30    (18%) 

Tot&I. 

4 

52 

62 

62 

170 

The  figures  in  Table  lY.  are  of  the  same  general  import  as 
those  of  Table  III.,  though  the  proportion  of  dreams  suggested 
by  waking-life  is  much  smaller.  This  is  undoubtedly  due  in 
part  to  a  different  criterion  in  classifying.  The  dreams  of  8. 
were  very  frequently  pervaded  with  an  atmosphere  of  experi- 
ment, not  detinite  enough  to  warrant  i)lacing  them  in  the 
class  of  vague  suggestion,  but  undoubtedly  dictated  by  the 
waking  occupation,  though  possibly  also  by  the  very  attempt 
to  record  the  dreams.  Furthermore,  dreams  in  which  the 
companions  of  waking-life  were  present  were  not  included  as 
suggested  dreams  unless  some  incident  of  the  dream  was  also 
suggested. 

The  next  tables  embody  an  attempt  to  classify  the  dreams 
according  to  their  vividness.  The  diflSculty  of  this  classifica- 
tion has  been  already  suggested.      Vividness  and  the  fact  of 
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being  diHtincUy  rfH^ulIeU  are  not  equivalent  charactefiatioS' 
Becjiuse  a  dream  is  indistinctly  remembered,  it  id  not  fair  to 
conclude  that  it  is  not  a  vivid  one,  yet  it  is  not  safe  to  trust 
altogether  to  a  mere  memory  of  vividness  without  any  sup- 
port for  tlie  impression.  The  degree  to  which  a  dream  is  re- 
called (which  may  be  roughly  gauged  by  the  length  of  the 
written  record)  is  thus  a  convenient,  though  not  an  absolnter 
test  of  the  vividness  of  a  dream. '  Both  factors  enter  into  the 
following  classification :  Class  I.  includes  dreams  which 
were  very  vivid  and  were  remembered  in  detail ;  class  IT. 
comprises  vivid  dreams,  usually  less  vivid  than  those  of  the 
first  class,  and  less  accurately  remembered  ;  class  m.  in- 
cludes, iu  general,  dreams  of  still  less  vividness  which  are 
recalled  in  less  detail,  but  contains  a  few  cases  of  dreams 
which  ore  largely  forgotten,  though  remembered  as  vivid  ;  = 
finally,  class  TV,  contains  the  record  of  dreams  largely  for- 
gotten, which — so  far  as  recalled — were  indistinct. 


Observer  S. 


ViviDNEse  OF  Dkeams. 
Table  V.* 

Komber  of  Dreams  Included,  170. 


CujwI- 

Ci.AMt  n. 

CuuIXL 

Clas»  TV. 

Total 

Ho.  Ommb. 

«(as.6%) 

41  (34,1%) 

44  (26.9%) 

45  (M.6%) 

170 

Talal  No.  of 
Udm* 

1062 

331 

128 

96 

1617 

Annce  No.  of 

UUM. 

28.5 

8.1 

2.9 

2.1 

9.H- 

Average  number  of  words  in  a  line  of  record,  13.2. 


*  The  plan  of  estimate  by  the  length  of  the  record  ia  borrowed 
from  Prof.  Nelson.    Am.  Jl  Rsych.  I.  p.  383. 

^  For  imiUinoe,  the  newspaper  dre<im  mentioned  above. 

*So  nearly  as  I  can  judge,  vividness,  as  opposed  to  leneth  of 
record,  waa  a  little  more  closely  the  standard  of  classifieatron  in 
Table  Vl.  Notice  the  greater  length  of  dreams  in  Table  V.,  except 
under  claa«  lit. 
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Observer  C. 


Tablb  VI. 

Nnmber  of  Dreams  Included,  191. 


CLUfl  L 

Clam  n. 

Club  III, 

Cr.iM  IT. 

Tot  At. 

NaOuML 

32(16.8%) 

66(34%) 

57  (29.8%) 

37  (19,4%) 

191 

ToiAl  No.  Umf 
of  BcoortL* 

705 

443 

174 

66 

1388 

AT*n^  No.  of 
Lmeo. 

22 

6.8  (circa) 

3 

1.75  (Circa) 

7.26  (circa) 

Average  number  of  words  in  a  line,  8.6  (circa). 


In  general,  the  dreams  of  C.  were  written  out  in  rather  less 
detail  than  those  of  3.,  bo  that  the  comparative  length  of  the 
records  does  not  give  an  accurate  idea  of  the  comparative 
length  of  the  dreams  of  the  two  observers.  A  notion  of  the 
principle  of  classification  may  be  gained  by  referring  to 
dreams  43,  193  (C);  28,  111  (8.),=  which  have  been  included 
in  class  I.;  to  dreams  91  and  9-1  (C.),'  which  belong  to  class 
II.,  and  to  dreams  19  and  G8  (G.),*  of  claaa  III. 

These  results  are  perhaps  fairly  indic-ative  of  the  avera^re 
vividness  of  dreams.  The  following  table,  and  the  inference 
whicii  may  be  drawn  from  it,  suggests  that  vivid  dreams  are 
by  no  means  confined  to  morning  hours,  as  might  perhaps  l>e 
supposed : 


'Fourteen  dreams,  in  which  the  record  is  inadequate,  ore  omitted. 
*  Pages  336,  328,  325,  324.    Observe  that  only  dream  43  is  quoted  in 
full. 
^  Pages  326  and  325.     See  also  dreams  of  S.  in  foot  note,  p.  132. 
'Pages  343  and  336. 
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Dreams  Before  ajto  Afteb  4  a.  u. 

Ta^le  VII. 

Observer  C.  Number  of  Dreanu  Incladed,  184.* 


CUMt 

clamh. 

OumUL 

CkanTT. 

TtFTAl^ 

Bttfot* 
4  a.m. 

2(4.26%) 

10(21.28%) 

20(42.66%) 

15(81.91%) 

47 

After 

4  A.  H. 

27  (19.71%) 

M(39.41%) 

sac  24.09%) 

23(16.79%) 

137 

29  (16.76%) 

M(34.78%) 

53(28.81%) 

38  (20.65y# 

184 

DBBAH8  BBFOBE  Ain>  AFTER  4  A.   M. 

Table  vni. 
'Observer  S.  Number  of  Dreams  Includedf  109.* 


Cuual. 

ClamIL 

Clam  lit 

ClauIT. 

Total. 

Before 
4  a.m. 

5  (16.6%) 

9(28.1%) 

8  (25%) 

10(31.3%) 

33 

Aflffi- 
4  a.m. 

24  (31%) 

26  (32.6%) 

16  (19.5%) 

23  (16.9%) 

77 

29    (26.6%) 

34  (31.2%) 

23  (21.1%) 

38  (21.1%) 

109 

It  will  be  observed  that  as  large  a  proportion  of  dreams  of  a 
moderate  degree  of  vividness  (Classes  11.  and  III. )  occur  dur- 
ing the  night  as  toward  morning.  The  percentage  of  most 
vivid  dreams  is  greater  after  4  A.  m.  ;  that  of  the  least  vivid 
drejims,  on  the  contrary,  is  greater  among  the  night  dreams 


»  The  dreams  omitted  from  the  count  in  Table  VII.  are  the  first 
fourteen,  of  which  the  record  is  not  an  adequate  one  ;  and  the  last 
seveu,  in  wtiich  the  time  recorded  was  not  kept. 

*The  dreams  omitted  are  43,  whose  time  is  not  recorded;  and  17^ 
whose  time  (aa  between  11.3U  and  6.30)  cannot  be  ctassifled  on  this 
plan. 
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than  among  those  of  the  morning.  Weconclade,  therefore, 
that  the  dreams  after  four  o'clock  tend  to  be  more  vivid  than 
the  earlier  onen,  but  that  the  ditntinction  is  no  absolute  one* 

Dreams  may  be  most  convenientiy  classified  ac^cordiug  as 
they  are  connected  through  sense  excitation  with  the  immedi- 
ate present,  or  through  the  fact  of  association  with  the  wak- 
ing life  of  the  past,  according,  that  is,  a«  they  contain  pres- 
entations, or  merely  representations.  Or,  in  physiological 
terms,  dreams  are  occasioned  or  ac<x»mpanied  by  peripheral 
or  by  merely  cerebral  excitation.  When  I  dreamed  of  hearing 
fire-bells,  and  then  seeing  from  my  window  the  burning  of  a 
church,  and  waked  to  find  my  window-shade  flapping  back 
and  forth  in  a  strong  wind,  this  was  evidently  a  presentation 
dream;  on  the  other  hand,  when  I  dreamed  of  meeting  Caro- 
line Schlegelj  after  actually  reading  a  story  of  her  life,  it  was 
a  representation  dream.  But  as  Spitta  (who  makes  a  similar 
division  into  Nenjenreiztrdume  and  PHychiache  Trdume)  sug- 
gests' no  dream  t)elongs  exclusively  to  one  class  or  to  the 
other,  so  that  it  is  more  accurate  to  refer  to  the  presentation 
elements  and  to  the  representation  elements  in  a  dream. 

The  following  are  the  classified  results  of  the  dream-records 
under  this  head : 

PaESENTATION  ElEKENTS  IN  DREAMS. 

Table  IX. 
Number  of  Dreams  Included;    For  S,,  170;  for  C,  165.' 


ViiY. 

AVD. 

Tact. 

TWT. 

Ocw. 

Obo&jt. 

TOTAU 

ClMT 

T 

Q\mx 

? 

Llear 
1 
1 

T 

2 

1 

Claat 

T 

Clrar 

• 

ClMT           7 

Clew 

• 

s. 

1 
1 

1 
1 

s 

2 

9 

4 

1 

6 

17 

0. 

1 

1 

2 

1 

s 

3 

Totals,  8.,  22=13.2%. 
0.,  11=   6.7%, 


The  most  strik  i  ng  outcome  of  the  figures  is  the  relatively  small 

number  of  dreams  which  can  be  shown  to  include  any  sense- 
perception.  A  closer  inspection  shows  that,  with  both  ob- 
servers, the  auditory  dreams  are  of  chief  importance,    a  fact 

•Spitta,  p.  313. 

'Dreams  of  Class  IV.  were  not  considered  in  C.'s  Statistics. 


n» 


xisos  fiTcmsi^ 


bttft 


AC  aoBMon  expnkaetR  and  raadily  irrplaiiwil  nao^  aest  feo 
•IghttbMrtBg  to  tbeacawe  mcwt  f <oiMtiBHy  caeneiwi,  <■<  €f 
U»«  two  Is  the  more  tatBj  Mtomtotod  wken  tbe  eyvm  an 
in  sleep.  Vinoal  praMttbUkm  dreuu  are  leas  fraqMBt, 
dreams  Irom  derm&l  excStadoQ  oocor  ocNoapanliTciy  oCtan,  and 
the  ooeasioning  Bensation  ia  apt  to  be  much  exaKcratod.  For 
ioatanoe,  &  dream  of  stroggting  to  crawl  from  aa  elevator, 
through  an  absurdly  small  opening,  into  an  ei^th- floor  apart- 
ment, wa«  traced  directly  to  a  cramped  position  and  to  a  heavy 
eoreriBg  across  the  faoe ;  a  dream  of  a  sleigh-ride  on  an  in- 
taaaely  cold  day,  and  of  bearing  that  the  oomea  of  a  friend's 
eyes  had  broken  from  the  oold,  was  evidently  ocacaaiooed 
by  a  stiff  breeze  blowing  in  at  the  window.  Nightmares  are 
often  attributed  to  this  cause,  as  the  German  name  Alpen- 
druck  shows. 

Dreams  th  rough  stimulus  of  the  lesser  senses,  8meU  and  taste^ 
are  infre<iuent,  but  not  unknown.  Our  observed  dreams  in- 
clude none  through  stimulus  of  the  sense  of  smell,  but  there 
are  two  clear  instances  of  the  taste-dream,  though  in  most  so- 
called  taste  or  smell-dreams  one  dreams  of  seeing  food  or 
flowers,  not  of  actually  tasting  or  smelling. 

Of  flreuMis  whose  starting  }X>int  is  organic  sensation  S  there 
are  only  two  cases  among  those  classified  in  Table  IX.  Com- 
mon iustanceH  of  such  dreams  are  fright  dreams  in  their 
simple  form,  or  in  the  exaggerated  nightmare  stage,-  which 
are  largely  due  to  organic  sensations  of  pressure  for  breath, 
of  quick  heart-beating,  or  of  digestive  discomfort.  Our  rec- 
ords contain  no  instances  of  dreams  initiated  by  actual 
movement. 

So  nearly  as  1  can  judge,  the  intrusion  of  the  sense-impres- 
sion into  Uie  dream-train  is  during  the  transition  between 
sleep  an<i  wuking,  and  the  dreams  or  parts  of  dreams  pre- 
ceding the  waking  dreams  are  those  undisturbed  by  sense. 
In  any  case,  the  emphasis,  by  most  writers, '  of  dreams  of  this 
nature  seems  to  be  due  to  the  fact  that  the  dreams  from  which 
condufdons  Iiave  been  drawn  are,  in  almost  all  cases,  particu- 
larly striking  and  unusual  dreams,  and  therefore  not  fairly 
repremnitaiive  of  tlie  warp  and  woof  of  dream  experience. 
The  mOMt  Imi^oilant  feature  of  the  present  investigation  is 
really  the  very  proHaic  and  ordinary  nature  of  most  of  the 
dreamA  recorded  ami  t.hii  ttxhaustiveness  with  which,  during 
a  number  of  wiM^ks,  all  remembered  dreams,  and  not  merely 
peculiar  and  abnormal  ones,  were  registered. 


*For  a  fsnciful  moeoant  cf.  Schemer. 

'Of.  Radeatock,  op.  cU. ;  mnd  Kant,  Anthropology,  I  34,  p. 


£.0.,  Sully,  niaaloDi. 
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The  representation  elements  of  a  dream  may  enter  through 
as&ooiation  of  the  first  stage  of  the  dream  with  the  waking 
life,  in  which  ca^e  we  have  what  is  properly  a  cerebral  or 
rep^e^entation  dream,  or  may  enter  through  association 
within  the  dream  of  one  element  with  another.  In  this  latter 
sense,  all  dreams  contain  representation  elements,  for  the 
very  transformation  of  the  sense-excitation  of  the  presenta- 
tion dream  into  an  image  requires  the  associative  process. 

Representation  Dreams. 
Table  X. 


UrrMmm. 

PrtsMBtafloa 

Dre&ma. 

UBdeiermiiMd. 

ToUfa. 

8.         148 > 
C.        191 

22 
11 

8 

170 
905 

The  following  table  presents  a  classification  of  what  we 
have  called  representation  elements  of  dreams:— 

Bephesentation*  Eleicekts*  IX  Dreams. 
Table  XI. 


BKrasBUTTATioji  or 

OceKTioa 

. 

TKMi  or  Aonov. 

wu 

AadiL 

Dwm. 

Ontf- 

Olt 

QeB'l. 

VooaL 

OCher. 

8. 
C. 

113 
127 

76 
81 

7 
H 

0 
0 

2 
2 

1 

86 
71 

44 

71 

Total  Dumber  of  dreams  considered:  8.,  133;  O.,  166.' 

The  preponderance  of  visual  images  is  very  striking.  The 
relation  to  auditory  images  (the  figures  indicate  in  both 
instanoes  a  ratio  of  aboat  three  to  two)  seems  to  me  the  more 

*  All  which  cannot  be  counted  as  presentation  dreams  have  been 
oount-ed  as  representation  dreams. 

='Tbe  table  is  not  a  clas&iflcation  of  dreams,  but  of  representaUon 
elements.  Representations  of  more  than  one  sense  and  of  action 
often  occur  in  the  same  dream.  Hence  there  can  be  no  attempt  to 
make  totals  correspond. 

•AU  dreams  of  class  TV.  have  been  omitted  from  the  total  20S 
dreams  because  too  imperfectly  remembered,  with  a  few  others  not 
classed  as  IV.,  but  incompletely  described  (in  aU,  40). 


mAKt  fmiTMiit,  In 


r«vl,  ia  A9  I 
tf^MR  mnilto: 


Taji^  TTT 


-^ 

— 

vitfbirBtaiiC 

Vitt.., 

ch^        r 

73 

7» 

4 
3 

S 

TotAl  nnmlMrof 
C,  U«  (of  !»>.' 


iBwUcfa  word*  occor:    S.,  77    of  MT)^* 


^KD^Bf 


WM  Che 

of  C.f  BffoaQy  only  by  «  word  or  a 
Mm  «t  bntfcth  :    Oemua,  5 
ly  I  ;  F^tin,  1. 

0«  lad  many  dreamn  in  vhxrfa  tb«  connection  with  waking 
lUe  aad  tbo  ocea«ion  of  the  whole  dream  or  of  some  part  of  it 
WM  a  merriy  Terbal  aanoctefeiOB*  Some  of  these  dreama  eoA* 
Alfltad  wholly  of  the  philoaopWcal  expreaauma*  more  or  laaa 
logtaUy  romMned,  of  tfaaaalhora  whom  C.  was  then  TCfy 
Atudytog.  In  ona  aaae  the  application  of  aach  a 
pbraaa  was  rery  oddly  tamed.  C.  had  been 
TMhte'a  WUteiwthaftdektr,  and  the  day  before  had 
with  hla  daacription  of  the  non  ego 
ahtr  mUJU  htattimml,"  In  the  dream,  C.  wai 
a  friend  a  matter  of  personal  expeadttare  and  told  him^ 
qoite    properly,     that    it    was     **  bewtimmbar    aber    nicMt 


'  ICaay  dreams  cont&in  both  spoksB  aad  beard  words,  etc. 

'  Dreama  of  cIom  IV.  not  Lnciodod.  H  dreams  uscloded,  which 
were  o>aiitted  from  Tables  VI.  and  \TI.  because  Ume-r«cord  U  not 
aSven. 
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beMmmi.^^  Another  time^  after  reading  in  the  evening 
that  Elizabeth  Phelps  Ward  had  bought  a  farm  at  Oak  Hill, 
a  dream  followed  of  Innching  at  the  Oak  Farm  restanrant. 

Sometimes  a  word  was  vinualized  in  a  dream.  C,  for  in- 
stance,  after  reading  just  before  falling  asleep  a  list  of  words 
ol  which  one  was  •*  snake/'  dreamed  of  walking  through 
tall  grafts  and  of  seeing  a  snake  in  the  path,  and  after  read- 
imr  Everett's  Fichte,  dreamed  of  meeting  Oean  Everett.  Ooca- 
sionally  the  dream  began  as  a  verbal  one  and  grew  from  word 
to  act,  as  when  from  the  reader  of  a  romance,  the  dreamer  be- 
came one  of  it£  actors.  The  following  table  covers  most  of 
these  cases. 


Table  xm. 


Obeerver,  C. 


28  ca«e0  included. 


Words  miggovt  dreams  in  28  caBes. 
Words  are  transferred  in  17  caaea. 
With  same  application,  H  cases. 

PhiloBopmcal  application:  clear,  8;  doabtfui,  4. 
Other  applicatioD,  2. 
With  changed  application.  8. 
Philosophical  applicauon,  1. 
Other,  2. 
Worda  are  visualized  In  3  cases. 
Words  enter  otherwise,  8  cases. 

Words  are  exactly  remembered  in  nineteen  cases  by  S.,  in 
five  only,  by  C.  Three  of  these  are  cases  of  puns,  which 
would  never  have  been  x>crpetrated  in  the  waking  life. 

n. 

An  important  result  of  the  study  of  dream  phenomena  is 
the  demonstration  of  the  essential  congruity  and  continuity 
of  the  dream  life  with  the  waking  life.  The  stages  and  as- 
pects of  psychic  activity  which  make  up  our  dreams  are 
recognized  as  those  of  which  oar  whole  conscious  life  con- 
sists, and  a  careful  examination  of  dream  phenomena  tends  to 
establish  what  Spitta  calls  the  **  complete  unity  of  the  human 
mind."' 

Of  course  perception  occurs  only  in  **  presentation  dreams,'* 
in  which  actual  sensation  has  stimulated  the  dream  activity, 
and  the  characteristic  sort  of  dream -consciousness  is  the 
imaginative.  A  dream  is  in  fact  most  simply  defined  as  an 
iUnsion  of  the  imagination  in  which  images  are  reproduced,  ac- 
curately and  completeJy,  or  in  fresh  and  varying  combination. 
C.  twice  dreamed  in  exact  detail  some  immedi^ely  preceding 


«««YOIlige  Elnhelt  der  menschlichen  Seele.*' 
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event,  a  case  of  the  simplest  sort  of  mechanical  ima^nation,* 
In  which  the  afisociation  was  that  of  total  recall.^  Far  more 
often  the  representation  of  parts  of  one  experience  is  com- 
bined with  the  repi*eHentation  of  congruous  ]>arts  of  another, 
and  most  often  the  imagination  reaches  the  emotional  and 
erratic  plane  of  fancy. 

Bnt  besides  this  unrecognized  imagination,  which  is  the 
dream  activity  as  such,  there  is  overt  imagination,  just  as 
there  is  memory,  within  a  dream.  In  illnstration  of  this,  com- 
pare the  following  dream  recoi-d — an  extract  from  a  longer 
one.=* 

April  7-8,  6.50  A.  M.  Observer  8.,  Dream  111.  **  Before 
that,  hml  been  camping  ont  with  a  lot  of  '83  people  and 
others  that  I  did  not  know,  not  far  from  where  the  gypsies 
used  to  camp  on  Lake  M.  -  •  -  -  -.  I  think  I  said  I 
would  stay  as  long  as  anybody  at  the  camx),  and  wondered 
bow  it  would  seem  at  last  when  everybody  had  gone,  and  if 
it  would  not  then  seem  good  to  get  bock  to  a  boarding-house. 
(I  thought  of  the  one  to  which  I  should  go  in  O.,  and  also 
thought  how  things  would  have  to  be  raked  up  about  the 
camp,  in  the  dust)'^  The  parenthesis  contains  the  record  of 
a  distinct  case  of  imagination  within  a  dream. 

Accurate  memory  of  real  events  in  the  waking  life  is  not 
freqneut,  but  occurs  in  well-marked  cases.  For  instance,  C. 
twice  recalled  incidents  appropriate  to  the  dream  situation, 
of  travel  in  Italy  four  years  t>eforei  in  another  case,  two 
factory-girls  applied  for  help  in  getting  work,  and  C.  remem- 
bered the  circumstances  of  certain  actual  labor  troubles  in 
Lynn,  which  made  it  unwise  to  send  them  there. 

The  rccordcil  dreamK  alwund  in  instances  of  false  memory, 
paramnesia.  Dream  persons  and  dream  places  are  remem- 
bered, on  waking,  to  have  been  widely  different  from  the  real 
people  and  places.  Or,  the  dream  consciousness  accounts 
for  the  presence  of  some  unexpected  person,  for  some  un- 
familiar detail  of  the  surroundings,  by  ^'remembering"  some- 
thing which  never  really  happened. 


>It  is  misleftdlogto  call  this,  as  Maory  does,  "souvenir  ignoro/* 
or"mi^molre  .  .  non  consciente."  Memory  is  distinguished 
from  imagination  in  that  It  involves  oonsoious  reference  to  the 
past  and  to  the  self. 

"  Cf.  James,  Psych.,  I.,  p.  688. 

^  All  the  dreams  quoted  from  the  records  have  been  copied  exactly, 
except  for  amendments  of  the  English,  not  affecting  tlie  sense. 
Dashes  (-  -  -)  indicate  omissions,  by  the  editor,  of  matter  irrel- 
evant to  the  cose  in  hand;  asterisks  (*  *  *)  are  copies  of  those 
OedankeTiatrichet  made  in  the  original  records. 
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Xot  only  imagination,  but  real  thonght  occurs  in  dreams, 
tboQgh  the  fact  is  often  denied.  ^  The  frequency  of  conversation 
in  dreams  might  be  looked  upon  as  a  proof  of  the  existence 
of  the  lower  stages,  conception  and  judgment,  of  thought- 
activity,  for  both  are  necessary  to  the  use  and  combination  of 
words.  Kut  snch  dreams  may  l>e  instances  of  merely  visual 
or  auditory  memory  of  words,  and  if  there  were  no  instances 
of  explicit  judgment  and  of  reasoning  in  dreams,  the  presence 
of  thought  could  hardly  be  proved.  But  not  only  do  we 
form  judgments  in  our  dreams,  sometimes  correctly,  though 
often  inatTCurately,  but  we  carry  on  whole  trains  of  reason- 
ing, reasoning  sometimes  incorrectly,  often  correctly  from 
absurd  premises;  and  less  often  both  correctly  and  from 
natural  premises.  (Cf,  the  dream  quoted  on  page  328.) 
From  many  illustrations  in  the  dream  records,  I  select  the 
following : — 

Incorrect  Reasoning.  Tuesday,  March  31,  6.50  a.  m. 
Dream  94.  Observer  C.  **When  we  think  substantiality 
and  causality  we  think  that  which  is  out  of  time — but  time 
we  know  exists,  therefore  substantiality  and  causality  must 
be  given  up.    This  is  Mr.  Huxley's  argument."' 

■Cf.  Spitta's  dogmatic  etatenient,  p.  127  (see  alao  p.  139);  *'Die 
tranmenae  Seele  iat  unfahig  richtig  zu  BchlieBsen." 

-An  instance  of  correct  and  ingenious  reasoning  in  the  dream 
of  S.  I  quote  because  the  clrcumatancea  are  so  extraordinarily  im- 
probable, though  its  very  elaborateness  lays  it  under  a  certain 
suspicion  of  unconscious  editing.  March  15-18.  Time,  undeter- 
mined. Dream  28.  (Observers.)  *' In  the  sitting-room  of  the  13th 
street  bouse.  L.  r a  cousin]  ia  there  with  her  baby,  and  about  to  fit 
him  vrith  a  new  skull.  The  skull  in  a  great  deal  too  large  for  such  a 
little  baby  (it  was  one  which  had  belonj^ed  to  some  relative  of  the 
child,  that  had  died  sometime  before;  the  skull  was  white  and 
nicely  cleaned  like  an  anatomical  specimen).  I  reflected  that  this 
was  probably  frequently  done,  and  for  this  reason  one  sees  so  few 
«kalls  of  children— they  are  transplanted  to  the  heads  of  other 
children.  I  remembered  that  Dr.  Z.  had  only  one  •  -.  I  dis- 
jointed the  skull  at  the  sutures,  and  it  came  apart  nicely.  L.  took 
the  part*  and  went  with  the  baby  and  some  one  else  out  of  the 
room  to  perform  the  operation.  I  wondered  at  their  coolness  in 
prospect  of  it.  Presently  thev  returned  with  the  babv.  The  child 
seemed  a  little  upset,  but  not  in  a  collapse,  and  only  snowed  a  par- 
tially healed  wound  over  the  top  of  the  head  from  side  to  side  wnere 
the  scalp  had  been  cut.  They  were  not  even  going  to  keep  the 
child  inooors.  but  gave  him  to  me  to  carry  out.  I  set  off  with  him 
toward  the  high  school,  and  after  a  little  found  that  he  could  talk, 
though  making  some  errors,  as  if  not  entirely  used  to  talking.  Aa 
we  continued  he  talked  more  and  grew  considerably  (though  I 
didn't  notice  it  at  the  time,  and  only  now  remember  that  he  was  a 
good  deal  bigger  on  the  return  than  on  setting  out).  The  theory 
seemed  to  be  tnat  by  getting  an  older  skull  he  oame  Into,  or  rapidly 
adapted  himself,  to  the  size  and  attainments  of  the  previous  owner 
of  the  skull.  I  was  struck  with  the  fact  that  this  put  the  active 
and  organizing  principle — the  soul— In  the  skull  Instead  of  the  brain 
—and  naturally  was  filled  with  wonder." 


^^H             The  following  table  inclndes  these  cases  of  imagination,  of  ^^H 
^^H          memory  and  of  thought  in  dreams.     So  constant  an  eSort  haa  ^^^H 
^^H          been  nuulo  not  to  Bnpplement  the  dream  facts,  by  waking  ex-    ^^H 
^^M         periences,    tliat   the  figures  are  rather  too  small  than  too    ^^H 

^^^^^H               Memory,  Imagination  and  Thouobt  in  Dreams.                ^^^H 
^^^^H                                              Table                                                       ^^H 

^^^^^^                       Number  of  Dreams  Incladed:  S.,  133;  0.,  166.                     ^^^H 

MUOHT* 

SxTuonr  IiuoDUTion. 

^^^H 

AeeuTftt*. 

PammMtU. 

■ 

dAtft 

t 

Clcv. 

y 

Ou-. 

'    I 

12 
12 

8S 

6 
2 

10 
7 

1 

4 

23 
19 

^^H              Dream  91^  qaoted  on  page  325,  from  C.'s  dreams,  is  one  of         ^M 
^^H          twenty-four    called    *' philosophical/^      The   record   of    the         ^M 
^^H           short^^r  dreams  among  them  suggeHt«  at  once  that  they  were          ^M 
^^H          really  not  in  the  least  philosophical  or  reflective  in  charaiter,          ^M 
^^H          bat  mere  parrot  like  memory  of  the  words  met  over  and  over         ^M 
^^H          again  in  reading.     I  am  inclined  to  the  view  that  this  is  often         ^M 
^^H          tite  caae,  but  a  dream  like  *^  Mr.  Huxley's  argument/'  quoted          ^M 
^^H          above,  is  evidently  one  of  thought,  however  inaccurate^  on  a         ^M 
^^H          metaphysical   subject.     Another  case  of   the  same  sort  i»         ^M 
^H           Dre4ira  *91,  March  31,  6.50  a.  m.  (Observer  C).     '*  Father  is          ■ 
^^H          arguing  with   certain   people,  especially   with   Mr.  S.     One         ^M 
^^H          point  emphasized  is  causality.      I  like  father^s  general  line  of         ^M 
^^H          thought,  but  object  to  his  view  on  this  point.     I  say,  '  May  I         ^M 
^^M          speak  on  this  subjects     Father  is  donbtfal  if  there  is  time.    ^^M 
^^^^         I  b^n,  *  What  means  a  law  of  thought  T '                                    ^^^B 
^^^^H        Mr.  8. —  It  means  nothing.                                                            ^^^| 
^^^0         I— But  it  stands  for  a  fact.     What  fnctY     Causality  is  a        ^| 

^^^^    way 
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^^H          fied  as 
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Table  XV. 


,  O. 


t^B  TwjumorK.  CBAK^cm  Hat  m 
8nm.T  A  VEssAi.  Mxhokt- 

It. 

ft. 

a-r. 

» 

C9w. 

1 

11 

5 

6 

» 

The  emotional  quality  of  dreams  varies  greatly  with  difft^r- 
ent  persons  and  with  different  condlnons.  C.*s  dreams^ 
thoDgh  they  are  seldom  actually  painful,  are  apt  to  be  per- 
vaded by  a  generally  unpleasant  feeling,  often  rising  of  course 
to  the  stage  of  positive  and  excessive  discomfort.  To  certain 
friends,  however,  dreaming  is  an  almost  uniformly  pleasant 
experience. 

The  following  table  gives  the  meagre  results  of  the  attempt 
to  define  the  prevailing  emotions  of  the  recorded  dreams  : — 


Bmotions  ne  Dreajis. 
Table  XVI. 


S. 

C. 

Fleaaorc 

,    raeor, 

''  1  Doubtful, 

2' 

S 

4 

-          Neutral 

— SurprifM?  and  Excltementf 

3 

S 

1 

Fear  and  K«pulidoii, 

S 

6 

1 

Shame  and  Mortiflcation, 

8« 

U 

1 

DUappointment  and  Regret, 

— 

9 

f 

Didcomfort, 

2 

S 

Pain, 

Anger, 

4 

9 

Remorse, 

1 

» 

Jealouiiv, 

1     • 

— 

Perplexity  and  Hniry, 

— 

9 

Uncertain, 

3 

6 

Totals, 

90 

90 

Indications  of  volition  in  dreams  are  rarer,  yet  each  dream 
record  includes  a  few  cases  of  well  marked  deliberation  fol- 
lowed by  decision,  so  that  one  may  safely  deny  the  assertion 

*  Includes  one  of  class  IV. 

'  Includes  one  counted  before,  so  not  added  to  total. 
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oft€D  made  that  the  will  is  never  active  in  dreams.  In  the 
following  dream  there  was  distinct  consciousness  of  an  effort 
of  will : — 

Thursday,  May  7,  5,30  A.M.,  Dream  193.  (Observer  C.) 
''  I  am  teaching  a  Greek  class,  a  freshman  college  class,  yet  it 
apiR'ars  to  be  beginning  Greek.  It  snddenly  occars  to  me 
that  they  can  better  and  more  easily  learn  the  Ionic  dialect  in 
<x>nDeotion  with  the  Attic.  So  I  tell  them  to  open  their  Had- 
ley  and  Allen  grammars  at  the  proper  point,  and  say  :  '  Now, 
if  yen  are  not  in  my  class  next  year,  how  surprised  yoor 
teacher  will  be  at  what  you  know  about  Herodotus.'  .... 
AttbiR  point,  a  strange  woman  enters  with  some  one  (whom 
I  do  nob  know,  but  who  appears  to  have  some  connection  with 
the  college).  She  begins  to  address  the  class  apparently  for 
some  philanthropic  object.  I  step  forward  and  say,  *  I  am 
the  instructor  of  this  class.  Will  you  show  your  authoriza- 
tion for  int'Crrupting  itf '  She  answers  that  she  has  had  per- 
mission, and  finally  shows  me  a  certificate  dated  1882,  and 
signed,  A.  E.  Freeman.  I  tell  her  that  the  date  is  too  early 
to  be  satisfactory.  She  says  :  *  But  this  permission  was  a 
i-enewe<l  one,'  and  shows  me  an  earlier  one.  I  tell  her  that 
the  permission  is  insufficient ;  hut  she  begins  to  speak.  I  in- 
terrupt hor  and  say,  *  Now  oue  of  three  things  will  occur  : 
I  shall  interrupt  yon,  or  I  shall  get  some  one  to  stop  you, 
or  yon  will  stop  of  your  own  accord.'  The  woman  argues 
with  me ;  she  is  poor  and  needs  money.  [  Note,  added  later : 
I  am  greatly  distressed  and  divided  between  my  wish  to  be 
generous  and  my  conviction  of  the  impropriety  of  her  pro- 
ceeding]. I  say,  *  No  matter;  you  should  have  the  presi- 
dent's permission'  -  -  •  She  finally  goes.'' 

The  study  of  association  in  dreams  is  particularly  interest- 
ing, though  very  elusive.  One  may  notice  not  only  the  asso- 
ciation of  the  dream  with  the  waking  life,  but  that  of  the 
elements  of  a  dream  with  each  other.  Its  chief  characteristic 
is  the  spontaneity  resulting  from  the  lack  of  fixed  attention 
in  dreaming,  and  from  the  absence  of  standards  and  norms  of 
objective  truth.  This  spontaneity,  however,  does  not  neces- 
sarily interfere  with  the  consistency  of  plot,  so  to  speak,  in  a 
large  number  of  our  dreams,  which  preserve  one  or  all  of  the 
unities  of  time,  place  or  interest,  so  that  they  may  be  called 
by  Sully's  term,  *'  dramatic  dreams."' 

The  spontaneity  and  freedom  of  dream-association  are  due, 
as  we  have  said,  to  the  general  lack  of  sense-impressions. 
Sometimes,  however,  the  associative  train  is  sharply  turned 


niiMionB,  pp.  172-177,  especially  p.  176. 
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by  the  intmsion  of  presentations,  ^  not  reoopiized  aa  such, 
or  by  irrelevant  associations,  to  which  insufficient  selective 
judgment  is  opposed  :  there  result  what  Spitta  calls  the 
**Jdeensprunge^^  of  dreams.  The  freqnent  breaks  in  the  con- 
tinuity of  dream-life  make  it  impossible  to  classify  dream 
associations  after  any  of  the  ordinary  methods.  Often,  how- 
ever, they  are  emotional.  The  persistence  of  some  feeling  of 
the  waking  life  seems  to  determine  the  character  of  the  asso- 
ciated dream  features.  From  this  source  arise  the  dreams 
of  presentiment,  according  either  with  hoi>e  or  with  fear. 

Two  quantitative  distinctions  of  association  are  constantly 
illustrated  in  dreams.  We  often'  re-live  in  dreams,  in  ex- 
act detail,  scenes  through  which  we  have  just  passed.  More 
often,  as  we  have  said,  one  very  small  element  of  a  dream- 
image  is  aceentnated,  and  followed  by  an  associated  image  of 
which  the  greater  part  in  turn  fades  away,  leaving  a  small 
portion  which  is  followed  by  it«  congruent  image.  In  the 
first  case,  we  have  instances  of  total  redintegration.  The 
second  illustrate  modulation  in  association,'  continued 
focalized  redintegration.*  It  is  needless  to  give  examples, 
for  everybody  recognizes  this  quality  of  his  own  dreams.  All 
the  absurdity  or  incoherence  of  dreams  is  accounted  for  by 
this  feature  of  the  associative  process. 

The  definite  question  of  the  subject  matter  of  our  dreams  is 
partly  answered  through  our  dream-statistics  about  the  per- 
sons^ places,  time  and  character  of  tliese  dreams.  The  lists 
of  dramatis  peraome  are  very  long,  and  suggest  that  the  dream 
world  is  well  peopled. 


'  Bpitta  calls  attention  to  the  analogous  waking  experience  "DfM 
Selbgthewisstsein  findet  slcb  selbst  bei  allseitigen  Wachsein  in 
einem    ananterbrochenen    Kampf  mlt  der  ausseren  and  innerea 


ananterbrochenen 
Sinnenwelt." 

'  C.*B  drpiams  include  two  Buch  cases. 
'  Dr.  Scripture's  terra. 
James,  Psych.,  I.,  p.,678. 
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tablb  xvn. 

Observer  8. 


Xoinber  of  times  of  dreaming  about  people. 
Family.  C3)—  f  A  14,  B  8,  C  1>— 23. 
Profevsioaal  aasociatee^jSO^ — 5A. 
In  W.,  44 


FziendB,'  (60) 


Unknown^ 


B.,     8 
H.,    4 
C,   20 
Others,    18 


M 


Total,  328  instances. 


tabl£  xvm. 

Observer  C. 


Number  of  times  of  dreamlngr  about  people. 

Family.  (6)— A  25,  B  7,  C  11.  D  7,  E  3—63. 
Profesflionkl  associates,  (4>--  IS. 

8.,  31 


Friends,'  (140) 


Unknown, 


InN.,  137 

**  W.,  22 

"  C,      3 

'*B.,    12 

Others,    21 


Tot&l, 


228 
88 
300  instances. 


In  the  following  tables  the  letters  have  the  same  significa- 
tion as  in  those  last  presented : — 


*  Of  the  letters  under  this  head:  W.  refers  to  the  present  resi- 
dence; B.  to  immediately  preceding  place  of  residence;  H.  to  a 
plaee  where  two  years  were  spent  after  leaving  college;    O.  to  the 

filace    where    the    childhood  and  greater  part  of  the  observer's 
ife  have  been  piLssed.    The  numbers  in  parentheses  refer  to  the 
number  of  different  people. 

"The  numbers  after  the  headings  refer  (as  above)  to  the  number 
of  different  people.  Of  the  letters  under  the  bead  ^*  friends,"  S. 
refers  to  one  very  Intimate  friend,  very  often  seen,  who  figured 
more  frequently  ihan  any  other  one  person;  N.  refers  to  the  present 
residence;  W.  to  the  institution  in  which  the  observer  has  been 
instructor;  C.  to  college  town;  B.  to  the  home  in  childhood. 
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Locale  of  Dreams. 
Table  XTX. 


Observer  8. 

W.  and  vicinity,  44 


B. 
H.     " 
C.      " 
Other  places, 


Place  unknown, 


Observer  0. 

N.  and  vicinity,  78 


4 

3 

21 

4 

76 
67 

133  instancea. 


W. 
B.    " 
Other  places, 


Place  unknown, 
"No  place, 


7 

9 

11 

106 
39 
21 

166^ 


By  far  the  most  conspicnons  feature  of  this  ]>!ace  clnsflifiea- 
tion  is  the  prominence  of  places  asaoeiated  with  the  life  of 
the  present.  This  tallies  exactly  with  the  resnlt  of  the 
drpam  census  of  perRons,  by  whinh  the  aRSOciates  of  our 
dreams  are  seen  to  be  in  lar^e  number  the  companions  of 
the  every  day  life  of  the  immediate  present ;  and  the  result 
falls  in  also  with  the  surprising  conclusion  from  the  attempt 
to  classify  dreams  according  to  the  time  in  which, 
as  one  dreams,  one  supposes  oneself  to  be  living.  In  all  the 
375  cases  which  our  records  include,  there  is  no  instance  of  a 
dream  in  any  other  than  the  pi-eaeut  time.  When  the  dreara 
was  of  the  childhood's  home,  or  of  some  person  who  had  not 
been  seen  for  many  years,  the  apparent  age  of  the  dreamer 
was  never  lessened  to  avoid  anachronism.  Whatever  the 
pla<:e  or  character,  the  subject  was  always  at  his  proper 
age  and  in  his  genei*al  condition  of  life  (excepting^  of  course, 
in  the  few  cases  of  changed  identity). 

It  is  thus  evident  that  the  dream  is  connected  with  the 
waking  life,  and — in  the  experience  of  these  observers — 
usually  with  the  recent  life.  But  what  besides  i*ecency  deter- 
mines the  exact  line  of  association,  the  particular  elements 
which,  in  a  sense,*  are  reproduced  in  the  dreamt  If  we  were 
discussing  waking  association,  we  should  name  two  other  fac- 
tors, vividness  and  frequency,  and  should  especially  eu»phasize 
the  fact  that  the  subjects  of  conscious  thought  or  imagination 
are  those  in  which  we  are  most  deeply  interested.  The  first 
impression  is  that  the  same  holds  true  of  di*eama,  and  that  the 
subjects  of  dreams  are  those  in  which  our  waking  interest  is 
centered.     The  opinion  aecms  to  be  strengthened  by  the  fa>ct 


*  Dreams  of  class  FV.  are  omitted,  though  they  include  some  cases. 
Of  C.'s  dreams,  two  are  omitted  from  class  N.,  because  they  belonjf 
also  to  class  **  B  "  and  to  class  **  Others." 

^  Not  a  strictly  phllosophloal  sense. 
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of  the  prominence  in  dreams  of  well-known  people  and  places 
yet  a  careful  examination  of  one^s  dreams  contradicte  this 
vieWy  as  is  suggested  in  tbe  following  table : — 

CONNBCnOK  OP  THE  DRBAM  WrrH  LiFB. 

Tabl£  XX. 


PUBDITAL. 

PsonanoiiAU 

TUTLU- 

Oen.  chAF. 

ElemcDt*. ' 

Qeo.  Clwr, 

EleimeDl^. 

QeqChv. 

EltftniMts. 

8. 

57 
29 

44 
50 

82 

104 

86 

161 

This  table  is  a  very  inadequate  one,  becanse  of  the  diffi- 
culty of  defining  closely  the  terras,  especially  **per8onaP' 
and  **triviaL"  The  former  is  used,  in  geneml.  of  dreams 
which  are  individual  in  their  character,  essentially  connected 
with  oneself,  so  that  they  cx>uld  hardly  be  dreamed  with 
reference  to  another  person.  Such  are  mostly  dreams  about 
one's  own  home.  The  trivial  or  accidental  dream  or  dream- 
element  is  one  eo  unimportant  that  it  might  equally  well  be 
dreamed  with  reference  to  another  person  or  situation. - 

The  figures,  however  little  one  emphasizes  their  rigid  accu- 
ra«^y,  certainly  indicate,  what  any  one  may  verify  by  exami- 
nation of  his  own  dreams,  tbe  constancy  of  the  trivial  and 
the  accidental,  the  tendency  of  the  unimportant  events  of  the 
waking  life  to  reappear  in  our  dreams,  and  the  surprising  few- 
ness of  the  cases  in  which  the  dream  is  associated  with  that 
which  is  of  paramount  significance  in  one's  waking  expe- 
rience. The  so-calle<l  **  personal  "  dreams  seldom,  if  ever,  re- 
fer to  really  important  phases  of  personal  relation. 

A  little  reflection  on  the  snbjects  about  which  one  does  not 
dream  cannot  fail  to  strengthen  this  view.     In  times  of  be- 

"'Elementfl"  means  "parte  of  a  dream."  The  claseificatiOD  is  used 
with  reference  to  dreams  in  which  the  predominant  character  dif- 
fers from  some  of  the  parta. 

3The  following  are  examples  of  dreams  classified  under  these 
beads: 

Persona].  (C.)  March  28.  "Ifrs.  S.  lunches  with  ua  and  we  have 
coffee  oupB  whioh  do  not  match." 

ProfessionaL  (S.)  March  30-31.  "  Dreams  of  demonstrating  the 
Wheatatone  stereoscope  to  Prof,  and  Mrs.  X.  Neither  person  well 
marked  in  my  dream.'* 

Trivial.  (S.)  March  29-30.  "  Dreamed  of  a  large  party  (lai^e  oa 
a  S.  S.  picnic),  being  oat  boating  on  L.  pond,  or  some  place  like  it. 
Tbe  d/b  and  others  seemed  to  be  there. 
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reavement  one  seldom  dreams  of  the  dead.  The  fact  is  often 
denied,  chiefly  because  of  the  overwhelming  impression  pro- 
daced  by  the  infrequent  dreams  of  this  nature,  yet  it  is 
proved  by  the  experience  of  all  whom  I  have  questioned,  by 
the  examination  of  the  dream  records,  and  by  the  careful  in* 
<juiries  of  M,  Ives  D6lage/  the  only  writer,  so  far  as  I  know, 
who  has  faced  this  problem.  Monsieur  Delate  was  pro- 
foundly impressed  by  the  fact  that  during  a  longtime  of  deep, 
personal  sorrow,  he  never  once  dreamed  of  the  friend  whom 
he  had  lost,  though  he  tried  to  provoke  such  dreams.  There 
were  at  least  two  occasions  during  the  months  of  investigation 
whi^n,  after  days  of  very  vivid  memories,  one  of  the  observers 
confidently  expected  to  dream  of  a  friend  who  had  died,  yet 
actnally  dreamed  only  of  the  most  trivial  events.  Both  3.  and 
C  daring  the  whole  time  dreamed  of  the  dead  very  seldom  and 
in  nnimportant  connection  with  other  persons.  The  scrutiny 
of  these  dream-records,  in  fact,  bears  out  M.  D^Iage's  conclu- 
sion :  ^^  En  regie  geitei^ale,  les  idSesquionf  obsedeVeaprii pend- 
ant la  veille  ne  reviennent  pas  en  rive;  on  ne  r^ve  deft  evejic 
vients  impart  ant  ft  f  que  lorsque  Vepoque  oH  Us  preoccupait 
VC'^prit  A  un  haul  derjrf^  a'est  eloignee,^'' 

M.  Ullage's  examination  of  the  facts  is  very  satisfactory, 
bnt  his  theory  cannot  bo  accepted.  Every  image  or  thought, 
he  says,  has  a  definite  amount  of  energy.  If  this  force  be 
dissipated  by  directing  to  the  image  or  idea  the  waking  at- 
tention and  interest,  then  none  is  left  by  which  it  may  be 
lifted  above  the  threshold  of  the  dream  consciousness;  but  if, 
as  in  the  case  of  a  trivial  event,  the  attention  has  been  di- 
verted from  it  and  never  rested  on  it  exclusively,  then  when 
most  presentations  are  l>arred  out  by  sleep,  when  the  ordi- 
nary activities  of  thought,  judgment  and  attention  are  wholly 
wanting,  or  at  least  lethargic,  then  the  trivial  image  or 
thought  will  rise  into  consciousness,  and  be  transmitted 
through  the  dream  alchemy  into  the  rich  and  varied  material 
of  the  dream. 

Passing  by  the  untenable  Herbartian  assumption  that 
**  ideas  "  possess  an  independent  existence  of  thEur  own,  one 
notices  at  once  that  this  theory  fails  to  aicount  for  all  the 
iacXs.  It  is  not  true  that  one  never  dreams  of  subjects  of 
vital  interest  to  oneself.  The  home,  the  family,  the  school, 
profession  or  business  figure  in  all  our  dreams,  and  yet  are  of 
deepest  interest  to  ourselves.  All  these  subjects,  however, 
are  connected  with  persons,  places  or  things  of  which 
we  have  frequent  sense  impressions.  In  the  **  profes- 
sional''  dreams  (which  form  so  large  a  class  of  Table  XX.) 
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the  laboratory,  the  apparatus,  the  books,  the  worcl« 
the  **  profe^sionar*  elements  of  the  dreams  and  all  inrolT«l 
aoDBe  percepdoo.  On  the  other  hand,  the  persons  of  the 
dead  and  of  the  lon^  absent,  ii8  well  as  the  iutimate  thoughts, 
hopes  and  ideals  of  the  inner  life,  involve  the  waking  inoLagi- 
nation,  thoaght,  emotion  and  will,  but  not  the  sense  peroep- 
tion.  The  oounection  of  the  dream  with  the  waking  life,  so 
far  as  it  can  be  traced,  is  therefore  simply  this:  the  dream 
▼ill  reproduce,  in  freneral,  the  persons,  places  and  events  of  re- 
cent sense  perception  or  of  very  vivid  ima^nation — not  the  ob- 
ieet«  of  ordinary  imagination,  of  thought^  of  emotion  or  of  will, 
80  far  as  these  are  not  also  perceived  objects.  Furthermore-, 
thonghtSt  emotions,  experienoea  and  personal  relations  that 
mean  moat  to  us  are  generally  extremely  complex,  and  depend 
for  their  reproduction  on  the  inteigrity  of  very  many  lines  of 
—oriatioD.  When  a  number  of  these  are  put  temporarily 
•ot  of  function  by  sleep,  it  is  next  to  impossible  to  bring 
about  these  complicated  mental  states,  though  less  oomplics- 
(sd  ones  ean  be  reproduced  with  tolerable  completeness. 


m. 


up  to  this  point  the  results  of  this  classificatioa  of 
dreams  have  emphasised  throughout  the  intimale 
of  the  dream  with  Uie  waking  life,  aod  the  essentislly  normal 
character  of  dream-actavlty.  Yet  the  chaiactwiatice  whkfa 
difltia^ish  the  dre«m  from  the  rest  o(  the  psyt^ic  life  are  no 
less  prominent,  Pnadameotally  these  are  three :  the  compara- 
tive feebleness  of  the  attenCioa  and  the  will,  the  want  of  dis* 
crimiaatifwi,  and  the  relatiTelack  of  perception.  Herakleitos 
ssys  that  each  man  has  his  own  world  in  sleep,  but  a  world  in 
common  with  oiben  when  awake,  and  Fichfeedescnbes  the  ob- 
jective world  as  ereatod  by^  tihe  Absotvtie  Bgo,  whils  tibe  dream 
world  is  tiM  creation  of  the  individaal  I.  Both  sayia^  point  to 
the  essential  lesftare  in  which  dreams  diverge  from  tte  rest  of 
the  p^ycftiloal  ezpenc&ce-.  the  appearance  of  objective  reality 
which  patywts  the  reoognition  of  their  suh^ectave  character. 
Of  this  phsttsmcftoa,  these  three  explanations  have  beea 
sa^Tvtfed  :  most  of  the  sense-impressions  are  ladling  which 
famish  to  the  waking  consciousness  the  common  tiest  of 
reality;  the  weakness  of  the  ^mm^bit  aotavity  **"'^'***— 
that  wit»sg  apx>liostiou  of  the  cMtegogy  ol  <ii«Bsnty»  '■yK*^ 
ia  the  ialse  retaenoe  of  a  phenomenon  of  imagiBatisatoaaeac- 
taf«y  enme  and  in  the  incorz'cct  explanslaoA  eC  a  mbbs  ex- 
perienoe ;  the  diminution  of  attention  prevents  a  scrotxBy  of 
Images  and  ideas  sufficient  to  the  disoorvvy  of  their  sab- 
jecdvity. 
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There  are  three  stages  in  the  dream  illasion.  The  first  is 
that  simple  objectivation  which  ve  have  already  deRenl>ed« 
and  which  is  characteristic  of  all  dreams.  In  the  next  higher 
stAge,  one  attributes  one's  own  thoughts  and  feelings  to  other 
individuals,  sometimes  explicitly  recognizing  one's  own  ignor- 
ance. Of  this  nature  is  the  dream  which  Johnson  naively 
describes;  he  was  conversing  with  a  man  who  said  more  witty 
things  than  he.  Another  time-honored  example  is  that  of 
Van  Goens,  who  dreamed  of  himself  in  a  recitation,  in  which 
after  a  most  painfnl  effort,  he  failed,  only  to  hear  his  neighbor 
correctly  answering  the  same  question.  Maury  dreamed^  of 
a  person  who  told  him  the  location  of  the  place  Mnssidan, 
and  of  another  who  corrected  his  English  sentence,  '*  1  called 
for  you,"  by  suggesting  the  idiomatic  "I  called  on  you." 
Both  these  bits  of  information  Maary,  in  his  waking  mo* 
ments,  did  not  consciously  possess. 

These  dreams  in  which  the  dreamer  figures  as  the  ignorant 
hearer  of  what  he  himself  does  not  appear  to  know,  are  the 
most  striking  examples  of  this  dream  dramatization,  bat 
every  cxjnversation  dream  illustrates  the  same  illusion.  =  Be- 
sides the  general  occasions  of  all  objectivation,  one  observes 
here  a  failure  of  definite  recollection.  A  vivid  speech  image 
of  one's  own  thought  is  followed  by  the  vivid  image  of  some 
person,  and  the  two  are  associated  through  lack  of  definite 
memory  of  the  connection  of  the  thought  with  oneself.* 

Finally,  the  loss  of  the  personal  identity  may  become  ex- 
plicit. One  imagines  oneself  to  be  another,  or  one  is  the 
double  of  oneself,  and  then  there  is  a  second  self  whom  one 
sees  or  hears.  The  special  feature  of  these  dreams  is  some- 
times characterized  as  a  loss  of  self-consciousness.  Spitta 
considers  that  the  important  difierentlation  of  dream  from 
waking  is  *Viie  wdhrend  deH  Schiafenf^  eintreiende  Aufhebung 
des  Selbsthetcussfseins^-^*  but  he  makes  the  Herbartian  dis- 
tinction between  Bewusfttsein  and  SelMbewujMfHeia,  and 
declares  that  **tm  Traume  ist  hut  das  Beumjtsfsein  vorhan" 
den,  das  Selbstbtwusstaein  nichi.^^^  The  fact  is  that  ex- 
plicit self-consciousness  is  almost  always  present  in  dreams, 
and  that  the  individual  ego  is  exceptionally  prominent  in  the 
dream  life.  The  loss  of  identity  in  dreams  is  not  a  loss,  l»ut 
a  change  or  doubling  of  self-consciousness.  It  is  probably 
correct  to  explain  it  by  failure  to  recall  the  events  of  one's 
past  history^  or  to  localize  them  as  referring  to  oneself.     The 


*0p.  cif.,  p.  116,  Beq. 
»CJf.  dream  193^  quoted,  p.  J 
>0f.  Maury,  p.  116,  op.  cfl.; 
*0p.  cit.,  p.  262. 
'Pp.  138-13». 
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resalt  is  a  loss  of  remembered  experience  which  snggests 
changed  identity.  Yet  all  the  time  one  is  conscionH  that  if  is 
OiMM{/^who  has  chaxkged,  or  whose  identity  is  doubled.  Im- 
wgem  of  qualities,  actions  or  words  belonging  to  others  are 
simplj  associaled  with  the  image  of  oneseil ;  or  the  connection 
with  one's  own  life,  one*9  name,  relatives,  appearance  is  for- 
gotten simply ;  or  these  images  are  projected  outward,  as 
when  one  goes  to  one^s  own  funeral  or  listens  to  one*8  own 
conversation — but  always  there  is  an  obserring  self. 

An  example  of  the  tirst  sort  of  dream,  which  is  often  a 
sort  of  romance  dream,  is  the  following  : — 

Dream  43.  Sunday.  March  22,  6  a.  m.  (Observer  C.) 
(  I  am  at  first  the  reader  of  a  story  :  then  the  servant  and 
then  the  sister  of  the  hero  ;  finally.  1  assume  my  own  charac- 
ter.) A  hero  goes  through  ^reat  distresses  •  •  •  runs  up 
and  down  long  stair-cases  *  ■  *  has  false  information  given 
him  (here,  the  scene  is  partly  in  Italy,  looking  off  to  the 
Mediterranean);  finally,  alter  elnding  pursuers,  the  hero 
plunges  through  a  sort  of  tnnnel  in  the  snow,  which,  a  guide- 
posi  warns  ns,  is  very  dangerous.  I.  his  servant,  follow  ; 
we  are  unharmed ;  we  realize  that  the  guide-post  was  treach- 
erous. We  reach,  up  many  stairs,  the  home  of  the  heroes 
beloved.  He  and  I,  now  his  sister,  enter  her  room ;  she  is 
not  there.  Then  we  enter  the  dining-room.  He  demands  her. 
The  family  shudder,  and  one  says,  ^*/>u  hoM  jne.**  I  realize 
that  she  has  died,  and  cry  oat  to  him,  **/cA  /eUcitiere  dich 
•  •  •  She  is  yours  now.  Here,  eine  unireue  FamHie  has 
kept  her  from  yon. ' '  *  *  'It  now  appears  that  all  the  hero's  ribs 
are  broken.  I  advise  him  to  die  and  join  his  beloved,  but  for 
some  reason  he  refuses. — Suddenly,  the  hero  turns  into  my 
father,  whose  ribs  are  broken,  and  who  is  questioning  whether 
he  would  not  l)etter  die,  while  I  (in  my  own  character)  refuse 
to  let  him.*' 

A  frei|uent  feature  of  the  change  in  one*s  own  identity,  and 
of  the  swift  transformation  of  one  dream  figure  into  another, 
is  the  ))sychical  experience  known  as  paramnesia,  which  is 
very  common  in  dreams,  though  what  seems  paramnesia  (in 
the  waking  life  and  in  dreams)  may  be  often  the  actual  memory 
of  an  incident  of  some  forgotten  dream.  The  paramnesia  of 
dreams  appears  in  various  forms.  People  or  things,  absolutely 
ani*eeoguized  by  the  waking  self,  appear  in  our  dreams  as 
familiar;  or  a  familiar  person  is  endowed  with  qualities — 
personal  or  intellectual — which  are  quite  foreign  to  him,  and 
well-known  locaUtlea  are  altered  in  certain  features.      8uch 


'  X  think  that  all  thifi  speech  wks  in  German,  but  only  the  qnotad 
words  were  exactly  remembered. 
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illnsions,  it  is  evident,  may  be  traced  directly  to  the  weak- 
ness of  attention  and  judgment;  heterogeneous  images  occur- 
ring in  close  succession  are  referred  to  the  same  external 
object.  Our  recorded  dreams  are  full  of  instances  of  this 
sort.  There  are  instances  of  it  in  the  long  dream  (No.  193) 
quoted  on  page  328. 

A  very  detailed  example  is  recorded  in  the  following  extract 
from  Dream  78.^    March  29-30.     Immediately  before  waking. 

(Observer  8.)      ** When   I    left    the    chapel,    I 

took  a  car.  There  was  one  track  that  turned  off  very  soon 
to  the  right,  the  other  swerved  to  the  left  and  kept  on  up  the 
hill.  It  seemed  to  me  at  first  that  I  ought  to  be  in  a  car  that 
turned  to  the  right,  and  had  taken  a  wrong  one.  Then  I  re- 
membered '  this  is  the  car  I  have  been  in  before,  and  I  am  all 
right.'  As  I  looked  back  out  of  the  car,  I  saw  something  like 
a  galvanized  iron  ash- barrel  rise  rapidly  at  the  end  of  a  long 
iron  arm,  and  enter  the  opening  of  an  enormous  tin  tube  -  - 
like  a  reflecting  telescope,  thirty  feet  in  diameter.  This  pro- 
jected from  the  roof  of  a  shed,  or  from  between  the  honses.  It 
seemed  rusty  and  in  one  place  somewhat  broken.  I  remem- 
bered having  been  over  the  same  line  before,  and  to  have  seen 
the  tube  before.  [Note. — Certainly  paramnesia ;  never  saw 
anything  of  the  kind]     .*' 

A  favorite  type  of  paramnesia,  especially  with  one  of  the 
eii)erimenters,  was  the  dream  of  writing  the  records  of  a 
previous  dream. 

The  incoherence  of  dreams  proceeds  from  two  maiu  causes, 
one  of  which  we  have  already  discussed,  the  swift  change  of 
dream  images  through  a  process  of  modulated  association. 
In  this  respect,  the  dream  resembles  revery,  in  whicli  also  the 
will  and  the  judgment  are  in  abeyance,  and  the  subject  half 
unconsciously  makes  Ideeiu^piiinge  from  one  slender  perch  of 
thought  to  another.  The  second*  cause  of  incoherent  dreams 
is  effective  also  in  revery  ;  this  is  the  intrusion  of  presenta- 
tions into  the  chain  of  images  and  thoughts,  and  is  a  common 
feature  also  of  dreams  and  of  madness.  As  in  the  case  of 
dreams,  such  presentations  sometimes  abruptly  change  the 
course  of  consciousness  and  sometimes  are  woven  into  its 
strands.  So  Maury  tells  the  story  of  the  madman  on  ship- 
board whose  demon  swore  in  Italian  and  made  use  of  the  real 
oaths  of  t^e  sailors.  But  we  may  over-estimate  the  inco- 
herence of  dreams  in  our  memory  of  them.  It  is  easier  to 
rememl)er  events  which  are  in  the  line  of  our  daily  life  than 
to  recall  the  more  or  less  fantastic  or  unusual  train  of 
dream-consciousness.  So  the  gaps  in  some  of  our  dreams 
iBay  be  breaks  in  memory. 

>A  very  long  and  "modulated"  dream. 


MU 
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The  fantufltlc  or  alieurd  dream  to  which  we  hare  just 
mlluded  is  not  the  aame  aa  the  incoherent  dream,  for  though 
fell  incoherent  drettmB  are  in  a  sense  absnrd,  these  are  highly 
fantastic  and  improliable  dreams,  which  move  on  in  stat'ely 
and  iinintermpted  nieasare.  The  following  dream  is  one  of 
this  kiiid.^  (I  quote  only  ])art  of  it)  ; 

Dream  157,  April  22-2,S,  6.05  A.M.  (Observers.)  **I 
dream  of  a  kind  of  inteili^^ent  Hephant  that  is  to  be  executed 
by  electricity,  -  -  -  -  and  which  I  ha\'e  charge  of  executing. 
■  •  •  -  The  elephant  \h  to  1k'  fastened  to  the  Mach  (rotation) 
•ppanitus*  or  ratljcr  a  polished  edition  of  it  in  the  library, 
or  a  front  room  otherwise  nearly  empty.  I  get  things 
ready  so  fur  as  I  can,  and  propose  to  go  to  work  the  next  day. 
•  •  -  •  The  elephant  objects,  and  by  degrees  I  come  to  talk  the 
matter  over  with  him.  Am  a  little  surprised,  at  first,*  at  his 
talking,  but  remember  how  intelligent  an  animal  the  elephant 
is  reported  to  be,  and  find  it  very  lonveuieut  to  talk  with 
him  (he  st^eniR  to  appreciate  the  awkwardness  of  my  position 
and  tulks  rather  kindly)  -  -  -  -  not  maintaining  tJiat  he  won't 
smash  things  with  all  his  might  when  he  feels  the  current, 
but  HS  yet  sclf-coatroltod.  ----»' 

The  following  table  gives  the  number  of  absurd  dreams 
counte<l  by  lioth  exi>erimenters  among  those  on  recjord. 
Under  the  heatl  **  imi>osBible  *'  are  included  only  natural  im- 
poflutibilitios,  like  tlie  8i>eaking  elephant,  and  the  skull  trans- 
ferr^l  by  a  sorgical  ojH'ratiou  to  the  head  of  a  living  subject, 
not  such  dreams  as  tl)ose  of  meeting  with  people  who  have 
dit>d.  Of  **very  improbable'^  dreams  an  example  is  the 
"  romance-dream.-** 
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not  (at  least  in  their  apparent  form)  objective  reality.  In 
tbif  dream  we  accept  all  images  with  a  passive  beliet  in  their 
externality.  It  is  nntnie,  however,  to  assert,  a«  so  many  do,  ^ 
that  surprise  is  never  felt  in  dreams.  In  the  elephant  dream 
jost  quoted,  the  judgment  asserted  itself  in  the  surprise  with 
which  *'at  first ''  the  talking  of  the  elephant  was  heard,  bu( 
the  wonder  was  soon  quieted  by  the  vividness  of  the  impres- 
sion ;  it  is  interesting  to  observe  that  reflective  thought  was 
still  present  in  the  dream,  since  the  peculiarity  of  the  elephant 
was  at  once  explaine<l  in  true  natural-history  style.  This 
possibility  of  dream  thought,  active  euough  to  explain  dream- 
images,  but  not  keen  euough  to  deny  their  externality,  has 
appeared,  already  in  the  skull  dream,'  in  which  wonder  at  the 
ittsouciance  with  which  the  remarkable  piece  of  surgery  is 
performed,  and  at  the  dednctioas  drawn  from  it^  is  accom- 
panied by  the  complete  acceptance  of  the  fact  and  by  much 
reasonable  reflection  on  it. 

It  is  true,  however,  that  we  constantly  witness  in  oar 
dreams,  without  a  quaver  of  surprise,  scenes  and  events  of 
the  most  wildly  improbable  character.  And  just  as  the 
dreamer  literally  does  not  know  enough  to  be  surprised,  so 
also  his  judgment  plays  him  false  in  the  recognition  of  the 
beautiful.  I  cannot  recall  a  single  distinct  waking  memory 
of  any  beautiful  dream  object,  thongh  it  is  common  enough  to 
dream  of  something  a»  rarely  l>eantiful  which  one  recognizes 
through  the  waking  recollection  as  merely  fantastic  or  bizarre^ 
It  has  happened  to  many  of  ns  to  write  dream  verses  which 
have  seemed  to  the  poetizingdreamer  exquisitely  beautiful,  but 
which  are  recognized  by  the  waking  critic  as  sheer  doggerel.* 

IV. 

One  characteristic  popularly  attributed  to  dreams  is  open 
to  question.  It  is  by  no  means  so  certain  as  some  of  us  think 
that  the  train  of  thought  and  imagery  in  dreams  is  swifter 
than  that  of  the  waking  life.  This  assertion  needs,  of  cM>urBe, 
to  be  fortified, for  there  are  innumerable  instances  which  seem 
to  prove  the  alleged  swiftness  of  dreaming.  The  experience  of 
Napoleon,  who  <lreamed  of  a  journey,  a  siege  and  a  cannonad- 

^  Gf.  Spitta,  p.  138.  His  reflAonlns  here  is  partioalarlv  Bpeoloua. 
•*Die  Seele,"  he  Bays,  '*  kann  nicht  Uber  Gtwaa  in  Verwlrrung 
eerathen  was  sie  selbst  geschaffen  hat."  But  this  is  exactiv  what 
''die  Scele''  experiences  In  dramatic  and  double  identity  droama. 
<Cf.  page  335  sey.) 

2  Dream  2S,  page  326. 

'  See  papers  by  Miss  F.  P.  Cobbe,  MacmiUan^B  Magazine,  Nov., 
1670,  and  April,  1871;  and  by  Besele  A.  Feoklen,  ScHbuer*B  Magasine, 
May^  1891.  The  last  refere  to  a  book  on  ^'Dreams  and  Dream 
Stones,*'  by  Mrs.  Anna  Kingsford,  which  contains  a  dream  poem  of 
eighty  verses. 
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in(?,  and  woke  while  some  slight  explosion  waa  still  reverber- 
atin^%  to  find  himself  in  the  midst  of  the  joamey;  and  of 
Mauohart,  who  dreamed  the  scenes  of  the  reign  of  terror,  his 
own  arrest  and  trial  and  the  falling  of  the  gnillotine,  and  was 
waked  by  the  falling  of  some  part  of  the  bed  upon  bin  chest, 
— the«e  are  only  two  of  the  stories  of  which  there  is  already  a 
large  collection.  Manrr  tells  these  and  others^  ^  and  gives  two 
proofs  from  his  own  experience  of  the  swiftness  of  dreams: 
he  has  often  had  long  dreams  while  reading  alond  to  his 
mother,  in  nape  which  were  so  short  that  his  mother  never 
marked  a  pause.  His  brother,  while  talking  in  his  sleep, 
used  clipjied  words  spoken  so  swiftly  that  they  were  barely 
nnder&itoOiU 

When  one  tries,  however,  to  render  to  oneself  any  definite 
account  of  a  shortening  of  the  perception  of  time,  it  is  almost 
impossible  to  do  so.  Tissi^^s  remark,  ^^L€9  impressions^ 
ftatU  pius  i'ivest  V ideation  se  fait  pius  rapidement^^-  is  not 
adequate,  for  it  is  only  occasionally  that  the  impressions  are 
more  vivid.  It  is  therefore  more  than  likely  that  only  the 
awnory-time,  not  the  actual  conscious  process  of  the  dream, 
is  quickened.  In  the  free  asaociation  of  the  dream,  the  rep- 
reaentation  of  one  event  immediately  suggests  that  of  some 
natural  consequence,  which  objectively  must  be  separated 
from  it  by  a  long  expan^se  of  time.  But  in  the  reproduction. 
after  waking,  of  these  chief  links  in  the  series  of  images  (these 
HauptvorsttUufigtn  ),  the  memory  adds  the  intervening  links 
and  one  believes  that  one  has  dreamed  them.  Th«*  vivid 
IttMtfaa  ol  the  dre-am  became  representative  of  the  others. 
*^Numais^^*  says  Spitta,*  ^usi  -  -  -  -  eine  Traumvorstellung 
Mnau  tiiid  his  ins  Ih/atl  ausgthildet.^"  The  retrospective 
wagtheniug  of  the  time  is  more  natural  because  the  number  of 
images,  as  compared  with  thoughts,  in  a  dream,  is  always  large, 
and  the  pre^euce  of  many  images  always  makes  the  memory- 
time  long.'  It  is  possible  also  that  in  many  dreams  of 
this  sort  which  are  narrated,  the  early  parts  may  have  been 
dreamed  before  the  sense  excitation  which  is  supposed  to  have 
oocasioned  the  whole  dream.  So  Napoleon  may  have  been 
dreaming  of  a  siege  and  Mauchart  of  a  trial  before  the  ex- 
plosion or  before  the  blow,  which  were  simply  incorporated 
into  a  dream  already  begun.* 


I  Pp.  132-134, 

•^P.  248. 

«  SpitU,  p.  169.     Cf .  pp. 

4  frobabiy  some  sznaJl 


168-171,  for  dlBcnssion  of  the  subject, 
portion   of    an    experience,    or  even   a 


•Ingle  feature  of  it,  stands  as  a  sort  of  shorthand  note,  from  which 
waking  coDsciousness  develops  a  more  elaborate  account.  T*he 
bare  words  enumerating  the  stages  of  a  long  experience  might 
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A  scientific  discussion  of  dreams  may  profitably  omit  many 
subjects  which  have  especially  interested  most  of  the  ancient 
and  modem  writers.  The  question  whether  **  the  sonl  ever 
sleeps  "  may  be  relegated  to  the  realm  of  metaphysics,  since 
there  is  little  hope  of  observation  minute  or  extended  enough 
to  answer  it  experimentally.  The  importance  of  the  dream 
as  a  revealer  of  character  is  not  a  suggestive  topic,  *  when  one 
has  discovered  that  both  will  and  judgment  are  relaxed  or  al- 
together lacking,  and  that  the  very  subjects  of  one's  dreams 
are  unconnected  with  one's  deepest  interests.  The  nature  of 
prevision  in  dreams  and  the  explanation  of  sO'called  '*  pro- 
phetic "  dreams,  have  received  a  certain  modem  interest  from 
the  labors  of  Myers,  Gnmey  and  others.'  The  first  remark 
to  be  made  is  that  the  number  and  the  significance  of  these 
have  inevitably  been  exaggerated.  Snch  dreams  are  seU^om 
accurately  recorded,  and  the  after  experience  (the  so-called 
fnlfillment)  supplies  details  which  one  then  believes  that  one 
has  dreamed,  even  when  the  illusion  does  not  rise  to  com- 
plete paramnesia. 

In  the  second  place  it  may  safely  be  asserted  that  a 
large  number  of  these  dreams  admits  of  a  perfectly  natural 
explanation.  Previsions  of  illness  were  long  ago  assigned 
by  Hippokrates  to  real  organic  sensations,  with  which  are  as* 
sociatcd  images  of  illness.  A  prevailing  emotion  persisting 
in  sleep  is  associated  with  the  image  of  some  event  as  its  oc- 
casion, and  in  the  course  of  time  this  actually  does  occur. 
Perhaps  some  object  perceived  during  the  day  and  then  for- 
gotten, determines  the  character  of  this  event.  Delage'  gives 
an  admirable  instance.  A  friend  of  bis,  a  physician,  hud  a 
terribly  vivid  dream  of  the  death  and  burial  of  his  father. 
He  waked  and  fonnd  beneath  the  door  of  his  room  a  telegram 
really  announcing  his  fatlier's  illness.  He  hastened  away, 
cared  for  his  father  during  a  severe  illness  and  succeeded  in 
saving  his  life.  The  whole  has  all  the  air  of  a  prophetic 
dream  until  one  discovers  that  the  telegram  had  been  slipped 
beneath  bis  door  during  the  evening  preceding  his  dream;  he 
had  seen  it  without  attending  to  it  and  the  blue  envelope* 
had  suggest^Kl  the  dream,  corresponding  so  closely  with  the 
reality. 

Berve  as  such  signa;  juet  the  word  "  Hamlet "  even  to  the  waking 
mind  recalls  some  of  the  images  of  the  drama.  This  tendency 
of  consciousness,  both  sleeping  and  waking,  to  coerce  experience 
into  some  reasonable  shape  is  one  of  the  most  interesting  aspects 
of  the  study  of  dreams. 
'  Seejfor  opposite  view,  Sully,  Cent.  Rev.,  March,  '93. 


30I.  Phantasms  of  the  Living,  Qurney,  etc.,  II,  pp.  380-443. 
^  Revue  Scient^Jlque,   11  Julllet,    1891;    ~       " 


Essai    sor  la  Th6orie   do 


R«ve,  p.  42. 
^Thifl  ifl  a  Parisian  telegram 
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Our  dream  records  contain  five  cases  of  dreams  in  which 
there  was  a  certain  congruity  between  dreams  and  eubsofjuent 
events.  One  is  nnimportant — a  dream  of  the  arrangement  of 
articles  in  a  magazine,  and  an  unexpected  note  on  the  next 
day,  with  reference  to  arrangement  of  matter,  at  a  time  when 
this  work  was  engaging  considerable  attention.  In  another 
dream,  a  remark  is  made  about  some  one  in  whom  the  dreamer 
is  much  interested,  so  incongrnons  with  the  waking  opinion 
th:it  tiie  dream  is  completely  forgotten,  and  is  not  even  recalled 
wh<^n,  a  month  later,  the  same  surprising  story  is  heard  and 
believed.  This  prevision,  which  wae  very  exact,  would  have 
been  t-ntirely  unnoticed  but  for  the  dream-record. 

The  other  three  dreams  may  be  quoted.  They  all  closely 
anticipate  coming  events,  bat  are  so  essentially  trivial  and 
nnimportant  that  there  is  no  temptation  to  endow  them  with 
telepathic  qnalities  : — 

Dieam  95.  Apiil  4-5,  4.10  A.  M.  (Observer  8. ) 
"Dream  of  visiting  -  -  -  -  Wellesley  College.  M.  and  I  are 
shown  over  the  buildings.  Among  other  things  I  am  taken 
to  see  a  little  rotunda  where  a  register  of  visitors  is  kept 
-  -  -  -  The  floor  of  the  rotunda  is  black  and  white  marble, 
and  has  a  few  palms  or  other  plants  in  it;  it  is  rather  poorly 
lighted.  I  think  of  Y.  M.  (a  former  pupil)  as  being  there, 
and  am  not  sure  that  I  do  not  see  her  in  the  distance.'' 

Weeks  later,  an  actaal  visit  to  Wellesley  was  made,  which 
had  not  been  planned  at  the  time  of  the  dream  ;  a  rotunda, 
with  the  black  and  white  marble  floorand  the  palms,  was  seen  ; 
and  a  visitors'  registry  was  found  in  another  building.  The 
suggestion  of  the  dream  was  probably  the  casual  mention 
the  day  before  of  an  acquaintance  at  Wellesley,  but  there 
is  no  remembered  occasion  for  the  close  likeness  of  the 
dream  scenery  to  the  actnal  surroundings.  Yet  it  certainly 
is  easiest  to  suppose  some  forgotten  picture  or  description 
recalled  in  the  dream. 

I>ream  161.  April  24-25.  (Observer  8.)  "Immediately 
before  waking,  I  dream  of  being  in  O.  -  -  •  •  I  see  Dr.  Y.  in 
a  reclining  chair  on  the  sidewalk  •  •  ■  -  [  speak  to  him  and 
he  refers  to  the  next  ''Journal,'' sayingthat  he  can  -  ■  •  easily 
get  up  matter  on  ether  anresthesia  ----.'♦ 

The  next  day  Dr.  Y.  (who  lives  forty  miles  away)  makes  a 
visit  and  actually  speaks  of  the  ' 'Journal.*'  The  "prevision"  is 
very  close,  but  it  is  noteasy  to  escape  the  conviction  that  it  is 
a  mere  coincidence,  for  the  "Journal"  is  a  common  object  of 
thought  and  of  perception,  Dr.  Y.  is  one  of  its  contribntors  ; 
and  a  piece  of  Dr.  Y.'s  apparatus  may  have  been  in  the  mind 
of  the  experimenter  at  about  this  time. 
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Dream  19.  Friday,  March  13-14,  11.35  P.  M.  (Observer 
C.)  **I  am  coming  from  Cambridge  on  the  cars  with  M.  M., 
whose  annt  will  meet  her  at  Harvard  square.  M.  is  oominf; 
from  Newbury  street,  bat  will  not  go  back  home.  She  wears 
a  red  cloak/' 

Street-car  dreams  were  not  uncommon  at  this  time,  for  the 
dreamer  of  them  wa»  going  back  and  forth  from  Cambridge 
several  times  a  week.  But,  on  March  28,  a  fortnight  later, 
Miss  M.  was  actually  met  on  a  Cambridge  car.  The  strangest 
part  of  this  correspondence  of  dream  and  reality  is  that  Miss  M. 
had  been  more  than  a  year  in  Brooklyn,  and  was  at  home  for 
only  two  days.  Bnt  even  here  forgotten  suggestion  seems 
a  more  likely  explanation  than  telepathy.  If  in  a  large 
number  of  dream  experiences,  suggested  by  the  affairs  of 
daily  life  and  peopled  with  the  larger  part  of  one's  acquaint 
ance,  there  shoald  be  no  coincidences,  that  in  itself  would 
be  a  most  remarkable  fact. 

For  these  formulated  results  of  the  dream  statistics  of  only 
two  observerSj  no  wide  generality  is  claimed,  and  there  are 
several  dream  experiences,  of  which  the  records  show  no 
trace,  tlie  dream,  for  example,  that  recurs  always  in  the 
8ame  form,  and  the  dream  of  childhood  in  which  the  dreamer 
is  himself  a  child  again.  Perhaps  the  most  important  effect 
of  the  whole  study  is  the  suggestion  of  qaestions  which  it  does 
not  answer  and  the  indication  of  the  useful  possibilities  of 
such  study,  as  is  in  everybody's  power,  of  the  psychical 
phenomena  of  his  own  life.  Such  investigation  must  be  slow 
and  painstaking ;  it  is  not  likely  to  lead  to  any  startling  re- 
sults, tmt  it  CAunot  well  fail  to  bring  into  stronger  relief  old 
truths  previously  accepted  on  hearsay,  to  correct  traditional 
views,  to  supplement  fomiulEe  by  facts,  and  at  least  to  suggest 
some  new  aspect  of  psychological  science. 


ON  THE  PRESSURE  SENSE  OF  THE  DRUM  OP  THE 
BAR  AND  "FACIAL- VISION." 


Bt  F.  B.  Drbbslar. 


The  purpose  of  this  investigation  was  to  determine  in  what 
way  one  is  able  to  know  when  he  is  in  the  presence  of  ohjet^ts 
even  beyond  his  reach  when  the  eyes  are  shnt  and  blind- 
folded. This  ability  is  especially  strong  with  the  blind,  and 
sometimes  spoken  of  by  them  as  **  facial  vision."  They  not 
only  receive  much  help  thus  in  the  way  of  protection,  as  is 
well  known,  but  they  are  led  to  a  more  certain  and  definite 
knowledge  of  their  environment  than  those  who  see  are  wont 
to  think.  A  friend  of  the  writer,  blind  from  birth,  could  not 
only  tell,  for  example,  when  he  was  approaching  a  forest  and 
something  of  its  general  character,  but  he  derived  in  some 
way  much  of  the  lesthetic  feelings  those  who  see  get  from 
sight  alone.  His  horizon  was  by  no  means  the  indefinite 
blank  homogeneity  most  often  attributed  to  the  blind,  but  it 
pre8ente<l  to  him  a  variety  approaching  in  a  degree  that  of 
his  more  fortunate  fellows.  Much  of  this  knowledge  was  due 
to  association  and  inference,  but  much  of  it  was  gained 
through  direct  sense  perception.  Since  the  blind  have  no 
new  sense,  but  impose  on  those  remaining  a  greater  task,  it 
seemed  important  to  det<?rmine  in  what  degree  of  efficiency 
this  capacity  exists  in  those  who  see,  and  to  analyze  this  sen- 
sation of  **8hutin-ne8S  "  as  far  as  possible.  Prof.  James 
says:'  '*The  tympanic  membrane  is  able  to  render  sensible 
differences  in  pressure  of  the  external  atmosphere  too  slight 
to  be  felt  as  noise,^'  and  in  a  foot  note  says:  **  That  the  sen- 
sation in  question  is  one  of  tactile  rather  than  of  acoustic 
sensibility  would  seem  proved  by  the  fact  that  a  medical 
friend  of  the  writer,  both  of  whose  viembranm  hjwjmvi  are 
quite  normal,  but  one  of  whose  ears  is  almost  totsdly  deaf, 
feels  the  presence  and  withdrawal  of  objects  as  well  at  one 
ear  as  atthe  other*^'  In  order  to  test  this  theory,  a  large 
number  of  experiments  were  made  with  a  piece  of  apparatus, 
of  which  the  following  is  a  description: 

1  Psychology,  Vol.  U,  p.  140. 
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Apparatus  for  Applying  and  Determining  the  Least  Observ- 
able Amount  of  Atmospheric  Presimre  on  the  Tympanum  of 
the  Ear,  A  wide- mouthed  bottle  was  corked  with  a  robber 
cork,  which  was  pierced  with  two  holes.  In  these  holes  two 
glass  tabes  were  fitted,  so  that  one  (A)  reached  near  the 
bottom  of  the  bottle  within,  while  the  other  (B)  was  mach 
shorter.  Tube  (B)  ended  without  in  a  double  Y.  Each  of 
these  openings  and  also  the  one  at  (A')  was  fitted  with  a  rnb- 
ber  tul»e.  Tube  (A')  euded  in  a  bulb.  (C)  was  connected 
with  a  manometer,  which  was  fastened  to  an  upright  standard 
(D)  and  partially  filled  with  ink.  Behind  this  glass  tube  a 
milimeter  scale  was  so  adjusted  that  an  observer  could  note 
the  amonnt  of  the  rise  and  fall  of  the  liquid  in  the  tube. 

A  long  tube  at  (£)  ended  in  a  soft  nozzle  prepared  to  fit 
easily  but  closely  into  the  external  meatus  of  the  ear.  The 
one  at  (F)  could  be  opened  and  closed  at  will  to  relieve  any 
pressure  caused  by  adjusting  the  tube  (£)  in  the  ear.  In  or- 
der, then,  to  determine  the  least  perceptible  amount  of  pres- 
sure, it  was  only  necessary  for  the  subject  to  adjust  the  tube 
in  his  ear,  and,  after  the  operator  had  restored  the  equilib- 
rium, to  indicate  by  a  signal  when  he  felt  the  pressure  which 
was  applied  by  the  operator  on  the  bulb.  The  height  to 
whicii  the  column  of  ink  was  raised  thus  measured  the  pres- 
sure exerted.  After  each  trial  the  subject  removed  the  tube 
from  his  ear  for  a  short  time,  then  the  process  was  repeated 
for  ten  trials. 

The  following  table  shows  the  avera^^e^  and  average  varia- 
tions of  pressure,  with  F.  B.  D.  as  a  subject,  for  a  series  of 
seven  observations,  each  series  consisting  of  ten  trials  for  each 
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ear.    These  were  taken  irregularly  for  a  period  of  a  month  or 
more:^ 


RlBOT  E&JL 

Lot  Ka&. 

HeUhc  or 

At.  Tart*- 

Amount  of 

HMffat  of 

At.    V»rl»- 

No. 

Column  la 

tlon  1« 

Pn»nir« 

No. 

CohunolD 

tioolo 

Pr-vfufe 

nun. 

mm. 

tDftrmnu. 

nun. 

mm. 

1 

33. 

3.9 

.32 

1 

60.4 

1.66 

.47 

2 

44.6 

8.4 

.43 

2 

57.2 

2. 

.54 

8 

82.8 

1.84 

.31 

3 

40.8 

1.8 

.38 

4 

88.6 

1.48 

.36 

4 

42.2 

.04 

.40 

5 

38.2 

1.6 

.35 

5 

41. 

1. 

.39 

6 

36. 

2.4 

.34 

6 

36.2 

2.24 

.S4 

7 

41.8 

1.44 

.38 

7 

30. 

.6 

.29 

Conclusions  fro7n  the  Above  Experiments:  1.  That  it  is 
a  mistake  to  ascril)e  to  the  tympanum  a  very  great  delicacy 
in  the  perception  of  pressure.  2.  That  the  sensation  of  be- 
ing **8hut  in"  is  not  due  to  tympanic  pressure,  because  it  is 
not  possible  for  so  much  pressure  to  be  exerted  on  the  tym- 
panum by  merely  approaching  an  object. 

Suffgesftons :  1.  The  method  used  suggested  a  much  bet- 
ter plan  for  determining  the  threshold  for  minimal  pres- 
sure than  heretofore  used.  It  wa.s  noticed  that  the  height  to 
which  the  pressure  could  be  raised  before  being  felt  depended 
on  the  suddenness  and  rapidity  with  which  the  pressure  was 
applied.  By  neing  a  regulated  mechanical  pressure,  the 
variations  in  the  threshold  for  pressure  as  affected  by  rate 
could  be  more  clearly  determined.  2.  The  bilateral  asymme- 
try noticed  in  the  above  records  suggests  additional  evidence 
in  functional  asymmetry  of  the  two  sides  of  the  body. 

Having  seen  that  tympanic  pressure  could  be  wholly  ex- 
cluded as  an  clement  in  the  sennationf  the  next  thing  was  to 
find  a  method  by  which  the  relative  value  of  the  three  remain- 
ing possible  elements,  viz.,  temi>erature,  sound  and  ^*  facial 
vision, *'  could  be  determined.  This  was  accomplished  with 
the  following  apparatus : 

Apparahts  mid  Method  /or  Determining  the  Effect  of  Tem- 
perature, Sound  and  **  Facial  Vision.^^  A  light  frame-work 
of  wood  was  made  four  feet  long  and  one  foot  wide,  and 
divided  into  four  spaces,  each  one  foot  square.  The  first  one 
of  these  spaces  was  left  open,  the  second  latticed  with  strips 

1  It  should  bd  said  that  practically  the  same  resnlts  as  the  above 
were  obtained  in  the  same  way  with  two  other  sabjecta,  but  onfor- 
tonately  the  figures  were  lost. 
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three-qnarters  of  an  inch  wide,  and  with  spaces  of  one-half 
of  an  inch  between  them }.  the  first  spac«  was  cloaed  solidly 
with  a  panel  of  wood,  while  the  fourth  was  filled  with  a  wire 
screen.  The  frame  was  then  suspended  from  a  high  ceiling 
by  four  strings,  fastened  in  pairs  as  guys  (so  that  it  would 
swing  lengthwise  easily  and  without  swerving),  and  made  to 
swing  low  enough  to  be  opposit-e  the  face  of  the  subject.  A 
silk  thread  wax  fastened  to  tJie  ends  of  the  frame,  and  passed 
over  small  pulleys  inserted  in  standards  set  some  t«n  feet 
from  each  end  of  the  frame.  The  two  ends  of  the  strings  were 
then  tied  together  to  furnish  the  operator  an  easy  and  noise- 
less method  for  shifting  the  frame  to  bring  the  diflerent  spaces 
opposite  the  ear  and  face  of  the  subject. 

The  method  of  work  was  as  follows:  The  eabject  with 
closed  eyes  was  blindfolded  in  such  a  way  that  little  or  none 
of  the  face  but  the  eyes  was  covered  ;  he  was  seated  com- 
fort-ably  with  his  face  at  a  distance  of  two  or  three  inches 
from  the  path  of  the  frame,  and  asked  to  judge  between  two 
spaces  irregularly  presented.  He  was  reqnii-ed  to  indicate 
hJH  judgment  by  a  prearranged  system  of  signs  in  order  to 
prevent  any  reverberation  of  the  voice  which  might  vitiate  the 
results.  The  first  set  of  judgments  were  thus  taken,  and  were 
for  the  purpose  of  finding  the  degree  of  power  to  distinguish 
t)etween  the  three  following  pairs:  Open — lattice;  lattice 
— solid;  solid — wire.  The  accompanying  table  shows  the 
discriminative  ability  thus  drawn  out  for  different  subjects  : 


Sow  ■or. 

Opm   AMD 

Lattiox. 

ItJLTnC*  AKD    BOUD. 

SOUO  AMD   WlRB. 

IL      W. 

H.      W. 

R.       W. 

B.      W. 

R.        W. 

B.     w. 

J,  A.  B. 
O.  C. 
f .  B.  D. 

65      16 
72      47 
63     24 

59     26 
74     46 

68     17 

68  2 

33      13 

69  1 

66       0 
28     14 
70       4 

46       0 
21        4 
73       0 

46       2 

14       9 

77       2 

ExpUination  of  Table>— The  figures  in  the  colnmnB  marked  R  In- 
dicate the  numoer  of  correct  judgments,  thone  in  columnn  marked 
W  Incorrect.  For  example,  when  J.  A.  B.  judged  between  the  open 
and  lattice  spaces,  he  made  65  right  and  15  wrong  judgments  in  80 
preBentationfl  of  the  open^  and  59  right  and  26  wrong  in  84  prosonta- 
tiona  of  the  lattice;  while  judging  between  lattice  and  solid,  be 
made  58  right  and  2  wrong  judgments  in  60  presentations  of  the  lat- 
tice, and  56  right  and  no  wrong  judgmenta  when  the  solid  was  pre- 
sented, and  HO  on  for  all  the  others. 

After  each  set  of  experiments,  the  subjects  were  asked  to 
state  as  nearly  as  possible  jast  what  they  thought  they  had 
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U84:n  us  a  bwue  for  discrimination.  This  was  done  for  the 
doable  parpode  of  gainiug  therefrom  hints  aa  to  method,  and 
ttbo  MA  to  thft  aecaracy  of  inti*08pec-tion  and  the  ability  to 
analyze  these  senaationB.  The  following  answers  cover  the 
main  points  made: 

J.  A.  B. — 1.  I  conid  not  hear  the  movements  of  the  ap- 
paratus. 3.  Redected  sounds  formed  the  chief  basis  of 
jQdjcment.  Footsteps  outside  have  different  qualities  of 
sound  when  the  different  parts  are  opposite  the  face.  3. 
l%ere  is  a  sort  of  a  ''shut-in''  feeling  when  a  closed  space 
waui  presented,  and  a  feeling  of  relief  e^me  when  it  changed 
to  an  open  space.  4.  Sometimes  I  seemed  to  see  the  frame 
through  the  side  of  the  face,  a  sort  of  ^'facial  vision/* 
d.  There  occasionally  seemed  to  be  a  difference  iu  temper- 
ature). 

O.  0. — 1.  I  heard  no  soand  from  the  moving  apparatus. 
2.  There  seemed  to  be  a  difference  in  temperature^  and  this 
ft^eliiig  was  located  in  the  ear.  3.  At  times  seemed  to 
visualize.  4.  Occasionally  felt  as  if  something  were  being 
puijhed  into  my  ear.  6.  At  times  there  was  a  feeling  as  if 
Ibe  head  were  being  put  in  a  box.  A  distinct  ^'shut-in- 
n<?sa-*- 

F.  B.  D* — 1.  There  was  no  sound  caused  by  the  apparatus 
aa  it  moved  past  the  face.  2.  The  basis  for  judgment  seemed 
U>  \Ki  a  difference  in  the  quality  of  the  reflected  sonnds.  3. 
When  ail  without  was  very  quiet,  the  feeling  of  **shut-in- 
m^n^  *■  scH^med  present,  and  sometimes  seemed  localized  in  the 
temples.  This  localization  was  perhaps  due  to  muscular  ten- 
aioa,  v^aiised  by  straining  the  attention."  (This  fact  may  in 
«Oiu«>  luvasure  account  for  the  belief  in  *' facial  vision.'') 
4.  Occasional  differences  in  temperature  seemed  present. 
6.  The  fiH^liug  of  "  shut-in-ness  ^'  arising  from  the  nearness 
oi  thv  part«  of  the  frame^  is  wholly  different  from  that  of 
dire<:t  pi-^twure  on  the  tympanum.  6.  In  later  experiments, 
whvu  my  ears  were  closed  with  cotton,  it  l)ecame  a  difficult 
tobk  to  prevent  my  attention  from  wandering,  because  of  the 
lack  ol  any  change  iu  the  sensation^ — nothing  to  tie  it  to,  as 
it  weits 

It  now  btH'ame  necessary  to  devise  a  method  of  excluding 
the  t*^uniei-Hture  and  '*  facial  vision/'  This  was  done  in  the 
1^'  way  :  The  ear  was  covered  and  fitt^*d  with  a  soft 
>  cloth,  iu  which  a  hole  was  made  opposite  the  meatus. 
Then  a  piei^e  of  thick,  soft  cardboard,  sufficiently  large  to 
Viivm*  tht>  iiutlre  side  of  the  face  and  neck,  was  cut  so  as  to  fit 
cloti«ly  avouud  the  base  of  the  ear  to  hold  the  cloth  in  place 
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and  shnt  the  (ace  from  the  frame.  It  was  thought  now  that 
if  the  subject,  after  being  blindfolded  as  before,  could  di.stin- 
gaieb  the  separate  spaces,  that  it  would  depend  on  difierenoes 
in  Bonnd,  and  that  the  loss  in  discriminative  ability  would  be 
dae  to  shutting  out  temperature  and  '*  facial  vision.''  The 
following  table  shows  that  tbe  power  of  discrimination  was 
very  slightly,  if  at  all,  reduced  : 


SCBJICT. 

SoUD  Ayo  Li.moK. 

SOUO  AKD   WiRB. 

Opkh  akd  Limes. 

R.       W. 

B.     w. 

R.      W. 

R.      W, 

R.       W.       R.      W. 

J.  A.  B, 

23       0 

2fl        0 

20        0 

IS        0 

0.  C. 

23       4 

21        B 

24        8 

22       9 

F.  B.  D. 

92        6 

90       2 

62        0 

61        1 

21        0      23        6 

It  should  be  taken  into  consideration  that  the  cloth  and 
cardboard  on  the  face,  despite  all  care  to  prevent^  caused 
some  little  distraction  of  the  attention,  and  in  this  way  would 
account  for  some  loss  of  discriminative  ability,  but  a  com- 
parison of  this  table  with  the  foregoing  one  shows  very  little 
change. 

In  order  to  test  the  matter  more  thoroughly,  the  face  was 
exposed  as  at  first,  but  the  ears  were  both'  tightly  stopped, 
and  the  accompanying  table  shows  that  the  power  to  distin- 
guish was  lost  entirely  : 


Brajpor. 

80UD  AKD  LaTTICS, 

SoUD  AMO  WlKK. 

Opb3»  Ajrp  Latttck. 

R.      W. 

B.     W. 

R.       W. 

a.    w. 

R.       W. 

R.      W. 

J.  A.  B. 

U     34 

36     33 

O.  0. 

63     47 

43     06 

F.  B.  D. 

82      84 

67     62 

54      46 

53     49 

39     31 

34     28 

It  was  thought  to  be  waste  of  time  to  complete  this  table  of 
experiments  with  J.  A.  B.  and  O.  C,  for  the  obvious  reason 

*Tbe  fact  that  it  was  necessary  to  stop  both  ears  tightly  with  cot- 
ton before  the  ability  to  discriminate  was  lost,  suggests  that  this 
may  account  for  Prof.  James*  medioal  friend's  abfllty   prevfoualy 
referred  to. 
I 
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that  the  previoas  expeximents  and  those  here  with  F.  B.  D. 
were  conclusive. 

The  table  proves  beyond  a  doubt  that  with  the  subjects 
namedf  the  basis  of  judgment  was  due  to  difierences  in  sound. 

The  question  arose  whether  or  not  these  were  wholly  ob- 
jective sounds,  or  partly  subjective.  This  point  was  not  fully 
determined,  but  the  following  observations  were  made:  An 
acoustic  telephone  was  fixed  with  the  receiver  near  the  frame, 
and  the  subject  with  the  other  end  at  some  distance  away. 
There  was  then  no  distinguishable  difference. 

Also  it  was  noticed  throughout  all  the  experiments  that  too 
mnch  noise  in  the  room  or  outside  was  unfiivorable  to  correct 
judgments,  but  this  was  perhaps  chiefly  due  to  distracted  at- 
tention as  well  as  to  the  general  resonance  of  the  room. 


ON  REACTION-TIMES  WHEN  THE  STIMULUS  IS  AP- 
PLIED TO  THE  BEACTING  HAND.* 


In  his  classical  study  of  reaction -times  Exner  was  led  to 
the  opinion  that  the  reaction-time  for  electi'ical  stimulation  is 
longer  by  about  IOt  when  the  stimulus  is  received  in  the  re- 
acting hand  than  when  it  is  received  in  the  other  hand.^ 
This  result,  as  Exner  himself  remarks,  is  just  the  opposite  of 
what  might  be  expected,  and,  as  his  conclusion  rests  upon 
relatively  few  trials^  invites  a  repetition  of  the  experiment. 
The  purpose  of  this  short  paper  ia  to  give  the  results  of  a 
careful  repetition. 

Apparatuif  and  Methods,  The  reaction- times  were  meas- 
ured with  the  Hipp  chronoscope,  set  up  to  start  at  the  clos- 
ing of  the  electrical  circuit  and  to  stop  at  the  breaking.  The 
regularity  of  the  chronoscope  was  tested  with  the  Cattell  fall- 
apparatuSy  adjusted  to  give  an  interval  of  not  far  from  130t, 
bnt  as  the  question  to  be  answered  was  one  of  relative  and 
not  absolute  times,  it  seemed  nnnecessary  to  seek  an  absolute 
correction  of  the  chronoscope.  The  conditions  were  the  same 
in  all  cases  for  the  experiments  to  be  compared,  and  the  con- 
stant error  remaining  cannot  amount  to  more  than  10*.  The 
stimulus  was  an  induction  shock  of  moderate  intensity,  ap- 
plied by  small  platinum  electrodes  let  into  the  surface  of  the 
knob  of  the  reacting  key,  and  of  a  similar  key  upon  which  the 
finger  of  the  passive  hand  rested.  The  stimulus  was  applied 
alternately  to  the  end  of  the  finger  in  the  reacting  and  in  the 
passive  hand,  the  alternation  being  used  to  equalize  practice, 
fatigue,  strength  of  shock  and  all  other  conditions  as  ex- 
iictly  as  possible.  A  Pohl  commutator  in  the  secondary  cir- 
cuit made  it  easy  to  shift  the  stimulus  from  one  hand  to  the 
other  without  disarrangement  of  the  other  parts  of  the  ap- 
paratus.    Tests  were  made  upon  three  subjects,  S.,  B.  and  B. 

■The  eBBential  experimentci  Bhown  in  Table  I.  were  made  by  Mr. 
J.  F.  R«igart.  The  statement  of  the  reaalte,  however,  has  been  left 
tome.  E.  C.  8. 

^Exner:  Experimentelle  Untersuobune  der  einfaohaten  psy- 
chiscben  Procease,  Pfliiger's  Archiv,  VII..  1873,  pp.  622-623,  and  666- 
656;  also  Hermann's  Handbuch  der  Physiol. 


»» 


ICnrOB  STTDnEB. 


All  bad  vorited  before  st  reaction-time  experimeato,  and 
was  Sgnormnt  of  the  object  of  the  teats,  bat  it  u  bdfiered  thai 
this  bad  little  or  no  effect  npon  tike  result.  Tn  all  eaaea  tiie 
•dnmlas  was  preceded  bf  a  ready-sigiial,  and  the  aubieefe 
naponded  as  qnickly  as  be  eoald.  la  taking  tbe  lealav  Bx- 
ner^B  own  metbod  of  excluding  irre^lar  reactiooA  vas  ri^r- 
onsly  applied.  The  sabjects.  after  each  reaction,  pasaed 
Jadgment  npoa  it,  calling  it  '^good.'-  **too  late,*'  or  *^coo 
early,"  aA  tbe  case  might  be.  All  the  reactioaa  accepted  aa 
good  by  the  Hobject^  and  those  only,  w«n)  Qsed  in  oompatiiis 
the  averages. 

Re^ts.    Tbe  reaalta  of  the  teffta  are  g;ivea  in  tbe  foUowinj^ 
tables: 

TaBL£   I. 

Alternately  in  the  right  and  left  hands.     Bab)aot  agJnctod 
the  ■aiiafactory  reactions. 

BaAcnoK  WITH  Bioar  Hato. 


ammLm  n  Biaav  BAnm. 

BWABK  GB 

Lsrr  Ba9d. 

Toul 

ftCtSotM 

SelecMl. 

AverM«. 

AV.  T. 

2?i 

SalaocS. 

». 

Av.v. 

a 

W 

10 

138.4 

8. 

95 

10 

1«.T 

a 

1. 

87 

St 

146.8 

10.1 

26 

21 

143.4 

6.6 

B. 

M 

11 

168.3 

6.6 

14 

18 

160.0 

6wl 

;:  Subject  S.  seemed  more  critical  in  selecting  Then  the 
sttanhM  was  in  the  reacting  hand.  The  shock  seemed  to  him 
•Cronger  in  the  left  hand. 

BsAcnoir  WITH  LavT  Hawd. 


OriMrLVB  m  Kwbt  Rasii. 

^rmtTUrn  n 

Lcrr  HA3ri>. 

Bab)H!t. 

Total 
_^yo.  of 

Ho.oC  r^ 

ATtns»- 

A».  ¥. 

TMsJ 
5d.  or 

Ijiiiulitf. 

aVOTSfCw 

A».  ». 

& 

16 

10 

141.9 

lOJ 

96 

10 

140.9 

8.8 

B. 

94 

98 

148.9 

10.9 

94 

94 

131.8 

8.1 

R.I 

16 

11 

166.7 

13.9 

15 

16 

163.0 

99.3 

B." 

25 

19 

138.1 

10.9 

96 

93 

136.6 

8.6 

Rbmailk  :  Same  remark  aa  above  for  subject  8.    R.  's  first  and  sec- 
ond aeriet  were  taken  a  little  more  than  a  month  apart. 
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It  will  be  obnerved  that  the  resiiltH  of  this  table  are  opposed 
to  those  of  Exner,  except  in  the  cases  of  B.  aud  R,  when  re- 
acting with  the  right  band,  and  even  in  those  cases  the  excess 
when  the  stimulns  was  in  the  reacting  baud  is  too  small  to  be 
regarded.'  In  the  case  of  8.  when  rea<*ting  with  the  right 
hand,  and  of  B.  when  reacting  with  the  left,  the  differences 
are  larger  than  those  fonnd  by  Exner  and  in  the  contrary  di- 
rection. The  remark  on  the  reactions  of  S.,  especially  with 
reference  to  his  greater  strictness  of  selection  when  the  stim- 
ulns was  in  the  reacting  band,  would  at  first  sight  seem  to 
weaken  the  force  of  his  figures.  This  strictness  was,  how- 
ever, certainly  not  due  to  conscious  pix^judic^,  and  may  very 
well  point  to  a  keener  sense  of  the  difference  between  piompt 
and  delayed  read  ions  when  the  stimulus  and  reliction  are  oa 
the  same  side.  If  this  is  the  case,  the  point  would  tend  to 
support  rather  than  oppose  the  statement  which  the  rest  of 
the  table  justilies^  namely,  that  it  makes  very  little  difference 
which  hand  re<*eives  the  stimnlns.  The  variation  of  the  ex- 
periment giving  the  second  half  of  Table  I.  (not  tried  by 
Exner)  excludes  the  possibility  that  previous  practice  in  re- 
acting with  the  right  hand  should  have  given  that  hand  an 
advantage  in  quickness. 

The  same  practical  equality  of  the  reaction-times  when  the 
stimulns  is  given  alternately  right  and  left  was  shown,  though 
by  somewhat  uneven  figures,  in  an  experiment  made  upon 

iln  order  to  facilitate  comparificn,  Exner'a  results  have  been  pat 
in  the  form  of  Table  I.;  the  full  figures  will  be  found  in  the  place 
cited  above,  pp.  656-a&6. 

BEAcnoN  WTTH  Bight  Hand. 


SnMcrsxs  ik  Rtoor  Hako. 

SnicxTLiTs  IK  Lbtt  Hakd. 

Subject. 

Totel 

N«>.  of 

Rt»M:Uoi« 

No.  of  re- 
Kcilonn 
SBkcC«d. 

Averm«T>. 

A».  T. 

Total 
No.  of 

RnacUoni 

No.  of  re- 

Sel«t«l. 

ATera«a* 

A*.T. 

E. 
v.  B. 

8 
13 

6 
4 

139.0 
146.9 

4.1 
3.7 

17 
12 

U 
3 

128.3 
138.1 

5.4 
4.3 

Hie  Bubject  E.  wse  E^xner  himself;  the  enhject  v.  B.  had  never  en- 
gaged in  such  exporimente  before.  In  the  case  of  v.  B.  some  of  there- 
acnons  were  called  zUnniich  ffutor  nahezu  gut\  these  Exner  excluded 
from  the  Averages,  as  also  two  reactions  that  were  called  good  by 
the  subject,  but  were  considerably  larger  than  the  rest. 


EXPERIMENTS  UPON  PHY8T0LOGTCAL  JfEMOBY  BY 

MEAN3  OF  THE  INTEBFEBENCE  OF 

ASSOCIATIONS. 


By  John  A.  Bebostrok. 

The  interference  of  associations  is  a  fundamental  fact  of  the 
nervous  Hyst«m  and  so  of  frtnjnent  bwurrence.  In  learning  a 
new  way  of  playing  an  instrnment,  or  a  second  system  of 
shorthand,  or  a  new  style  of  writing,  or  in  substituting  a  new 
movement  in  gymnastics,  or  any  game  of  skill ;  in  generaJ,  in 
changing  from  an  accustomed  way  of  doing  a  thing  to  a  new 
way,  the  old  habit  resists  displacement;  and  if  we  act  hastily, 
or  are  fatigued  or  absorbed  in  something  else,  we  are  liable 
to  act  in  the  old  way.  It  is  not  evident,  however,  without 
experiment  that  the  old  habit  interferes  with  the  formation  of 
the  new  one.  It  is  easier  to  act  in  the  old  way»  but  it  is  not 
evident  that  we  cannot  learn  a  new  way,  if  we  try,  as  easily 
as  we  learned  the  old  one.  The  reason  we  follow  the  old  way 
may  be  a  disinclination  to  effort.  In  the  small  field  of  the 
present  experiments  it  will  appear,  however,  that  in  spite  of 
every  effort  a  very  decided  interference  takes  place  when  we 
attempt  to  associate  a  new  reaction  with  an  old  stimulus,  and 
that  the  interference  is  so  constant  that  it  may  be  made  a 
means  of  measuring  memory  just  as  the  greater  ease  in  re- 
learning  something  once  learned  has  been  used  in  other  ex- 
periments. The  confusion  which  results  in  the  minds  of 
young  students  in  presenting  a  subject  to  them  in  more  than 
one  way  is  an  illustration  in  another  field.  Much  that  has 
been  attributed  to  the  decreasing  of  memory  power  with  age, 
as  in  the  case  of  learning  languages,  should,  perhaps,  come  un- 
der the  category  of  interference.  Interference,  as  well  aa 
practice,  should  be  taken  iuto  account  in  all  psychological  ex- 
periments when  the  same  stimuli  or  signs  are  used  in  differ- 
ent relations. 

Mfthods  and  First  Experiments.  The  method  to  be  de- 
scribed was  developed  in  studying  the  errors  of  an  experi- 
ment upon  quite  another  problem.  In  this,  use  was  made  of  a 
test  based  upon  the  method  of  finding  distinction  and  choice 
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tiin«8  by  means  of  an  ordinary  pack  of  playing  cards.*  Ua- 
printed  cards  with  the  best  slipping  qualities  were  procured 
and  made  up  into  packs  of  80  each.  There  were  ten  kinds  of 
cards  in  each  pack,  each  kind  marked  by  an  abstract  word 
printed  at  the  top.  The  cards  were  well  shuffled  and  sorted 
as  rapidly  as  possible  into  t€u_i>iles,  each  pile  having  all  the 
carjis  wi^a_givfiXL-W^?(i.  Chance  determined  the  order  of 
the  piles,  and  this  was  iu  the  main  different  in  snccessive  ex- 
periments. Each  experiment  consisted  of  sorting  in  quick 
succession  two  pa(;ks  b<^'aring  the  same  words  into  different 
piles,  which  we  may  represent  by  letters  as  follows: 


C 
H 


3. 


n 

E 


F 
D 


In  sorting  the  second  pack  the  time  was  longer  and  the 
subject  appeared  confused,  and  had  a  tendency  to  place  the 
cards  in  the  positions  they  had  had  in  the  first  half  of  the  ex- 
periment. Two  different  reactions  were  associated  with  the 
same  sensory  stimulus  and  interference  took  place.  The  ex- 
periment was  not  directed  to  the  study  of  this  phenomenon, 
and  the  indirect  results  we  obtained  simply  established  the 
fact  of  interference.  During  the  last  of  March  and  the  first 
of  April,  '92,  eight  to  ten  experiments  a  day  were  made  at 
regular  intervals  for  from  three  to  eight  days  in  the  case  of  the 
following  i>ersonH.  The  first  column  gives  the  average  time 
in  .s»^onds  for  sorting  the  first  pack,  and  the  second  the  ex- 
cess of  time  for  the  second  pack : 

1.  2. 

17.5 
10.1 
18. 
16.8 
3.5 

When  the  second  pack  bore  different  words  from  the  first 
there  was  practically  no  interference,  as  appears  in  the  re- 
sults for  another  subject,  F.  B.  D. 

The  average  of  nine  exi>eriment«  on  nine  different  days 
upon  F.  B.  D.  gave  a  difference  of  30.25  seconds  when  the 
first  and  second  packs  were  alike ;  and  for  three  days  in 
which  two  packs  with  different  words  wore  sorte<i  successive- 
ly, a  difference  of  only  0.53  seconds.  The  pack  with  differ- 
ent words  was  procured  to  avoid  the  interference  due  to  mak- 


W.  L.  B., 

158.7 

L.  L.  B., 

122.5 

A.  F., 

127.8 

E.  N.  B., 

158. 

W.  O.  K., 

145.9 

iBoienoe,  YIII.,  1886,  238. 
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ing  the  first  aesociationfi.  If  the  words  were  different  in  the 
two  pat'ks  and  the  r*^tardation  took  placre  nevertheless,  a  part 
of  it  might  be  supposed  to  be  due  to  fatigue.  If  no  lengthen- 
ing of  time  occurred,  then  the  differences  in  the  experiments 
with  the  packs  having  the  same  words  would  all  be  doe  to 
the  interference  of  the  associations.  The  decision  of  this 
point,  however^  must  be  left  to  the  direct  experiments  pres- 
ently to  be  described,  since  the  evidence  from  these  early  in- 
direct ones  is  incomplete.  In  23  and  30  experiments  respec- 
tively with  A.  F.  and  W.  O.  K.,  a  second  pack,  different  from 
the  first,  was  sorted  more  quickly  by  2.7  and  3.1  seconds.  A 
part  of  this  difference  may  be  due  to  a  difference  in  the  packs, 
since,  unfortunately,  the  order  in  which  they  were  taken  was 
not  changed  to  make  compensation. 

Later  ExpeHments.  In  order  that  the  interference  of  asso- 
ciations might  be  under  favorable  experimental  conditions, 
the  sensory  and  mechanical  parts  of  the  process  were  simpli- 
fied as  much  as  possible.  Instead  of  words,  pictures  of  com- 
mon obje<'ts  were  drawn  at  the  top  of  the  cards,  and  care  was 
taken  to  have  every  picture  different  from  every  other.  One 
set,  for  example,  consisted  of  a  house,  a  book,  a  coffeepot, 
an  acorn,  a  palette,  a  clothes  brush,  a  glass,  a  f^fetypiu,  a 
fan,  and  an  oak  leaf.  They  mnst  be  easily  distinguishe<l  and 
not  Liable  to  grouping  or  otlier  mnemonical  devices;  and  all 
the  pictures  in  ail  the  Bets  must  be  different.  The  cards 
were  held  face  up,  and  thrown  upon  a  table  covered  with  a 
rough  white  cloth  to  keep  them  from  sliding. 

The  first  problem  studied  was  the  rate  of  decrease  of  the 
interference  with  increasing  intervals  of  time  between  the 
first  and  second  sortings.  An  experiment  consisted  of  two 
parts :  the  first,  the  sorting  of  a  pack  of  cards  into  piles  in 
given  positions ;  the  second,  the  sorting,  after  a  certain  inter- 
val of  time  counted  from  the  end  of  the  first  to  the  beginning 
of  the  second  parth,  of  a  pack  having  the  same  pictures  into 
piles  in  entirely  different  positions.  8even,  and  in  one  case 
eight,  different  intervals  were  used  ranging  from  three  to  960 
seconds.  One  experiment  a  day  for  each  interval  was  taken 
at  a  given  hour.  This  required  eight  double  sets  of  canis, 
the  actual  number  of  which  was  i*educed  one- half  by  having 
pictures  at  both  ends  of  the  cards.  A  complete  record  of  the 
positions  occupied  by  the  cards  from  day  to  day  was  kept  so 
that  no  repetitions  should  occur  till  after  several  days.  Since 
a  card  can  occupy  any  one  of  the  nine  other  positions  than 
the  one  in  which  it  first  occurs,  there  are  ten  arrangements 
possible  without  a  single  repetition.  It  would  probably  make 
the  results  more  regular  to  have  a  sufficient  numl)er  of  sets 
to  make  any  repetition  whatever  unnecessary.      The  relative 
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resnlta  songht  in  this  case  should  ^  however,  be  nearly  the 
same^  since  all  the  packs  received  approximately  the  same 
treatment,  though  we  may  expect  to  find  the  probable  errors 
made  somewhat  lai^er  thereby.  Two  minutes'  rest  was  al- 
lowed between  the  experiments  on  different  intervals,  and  all 
together  they  required  nearly  an  hour  a  day.  To  allow  for 
practice,  fatigue  and  changing  conditions  in  the  hours,  the 
experiments  were  begun  with  the  different  intervals  iu  turn. 
The  cards  were  usually  picked  up  from  the  table  irregularly, 
but  sometimes  shuffled,  and  in  either  case  care  was  taken 
that  no  two  cards  with  the  same  pictui^es  should  come  to- 
gether and  that  there  should  be  no  recurrence  of  orders  in  the 
packs.  The  results  obtained  appear  in  the  following  tables : 
Table  I.  Subject,  F.  D. ;  member  of  the  Pedagogical  De- 
partment; unpractioed  in  this  kind  of  experimental  work  ^ 
not  aware  of  the  purpose  of  the  experiment  till  the  end  ;  re- 
frained from  any  Hpeciilations  about  the  matter.  In  sorting* 
the  first  pack,  the  ability  to  throw  the  cards  without  looking^ 
at  the  piles  was  reached  in  some  cases ;  usually  all  but  two 
or  three  positions  were  known.  There  was  no  tendency  to 
employ  mnemonieal  schemes.  In  the  second  sorting,  false 
movements  were  very  numerous  at  first ;  some  tendency  to 
employ  mnemonics;  so  strong  a  habit  of  looking  towards  the 
former  positions  that  cards  directly  in  front  were  often  hard 
to  recognize.  The  records  for  the  first  four  days  were  only 
partial  and  very  irregular,  and  bo  were  not  used  in  making 
out  the  average.  The  rest  number  16  days,  or  112  experi- 
ments. The  first  horizontal  row  of  figures  in  all  the  tables 
gives  the  intervals  between  the  first  and  second  packs.  The 
second  and  third  horizontal  rows  of  figures,  with  the  exception 
of  the  first  and  last  figures,  give  the  corresponding  difference 
between  the  sorting  of  the  fii^st  and  second  packs,  each  figure 
being  the  average  of  eight  days'  records.  Next  comes  the 
average  of  the  differences,  then  the  probable  error  of  these 
averages.  U  we  assume  that  at  each  interval  the  same 
quantity  is  measured,  and  that  the  variations  are  due  to  acci- 
dental errors,  Chauvenet's  criterion  for  the  rejection  of  ob- 
servations may  be  applied.  The  result  is  given  in  the  last 
row.  The  first  figures  at  the  left  (Av.  P.')  give  the  average 
of  all  the  firat  packs  for  the  time  indicated,  and  so  show  the 
result  of  practice.  The  figures  at  the  right  ( Av.  D.)  give  the 
average  of  the  differences,  which,  in  this  CAse,  show  a  slight 
increase  rather  than  decrease  with  practice.  The  condition  ol 
making  the  greatest  possible  haste  was  not  strictly  complied 
with,  since  the  subject  had  a  tendency  to  select  the  rate  he 
thought  would  enable  him  to  make  the  beat  time.  All  figures 
represent  seconds.  The  averages  of  the  differences  from  Table 
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I,  are  shown  in  graphic  form  in  Fig,  1  of  the  diagram  at  the 
end  of  the  paper. 


Table  I. 


CAv-P.') 

a" 

16" 

SO" 

60" 

120"    240" 

480" 
13.06 

Av.  D^ 
1 

Oct.  2.5-Nov.  2. 

80.52 

26.2 

23.3 

17.98 

17.16 

30.03     14.4 

18.87 

Nov.  3-12. 

72.62 

27.03 

19.B8 

23.45 

"■ 

20.18   16.35 

1 

14.06 

20.67 

Average  of  Dif. 

26.62 

21.59 

20.69 
1.50 

21.08 

20.11]  16.88 

13.56 

P.  B.  of  Av. 

1.23 

1.25 

1.45 

i 
I.IBJ       .96 

.97 

Gorrected  by 
Ohauv.  CMt. 

26.64 

22.64 

22.02 

«.s 

19.10   16.25 

16.80 

Table  11.  Subject,  O.  C;  member  of  the  Pedagogical  De- 
partment;  unpracticed  in  this  kind  of  work,  and  also  nnac- 
quainted  with  the  purpose  of  the  experiments.  As  in  the 
first  case  the  first  four  days  are  omitted  in  making  up  the 

Table  n. 


(Av.P/) 

3" 

15" 

30" 

60" 

120"  ^  240" 

1 

480" 

Av.D. 

Oct.  34-Nov.  2. 

67.69 

18.46 

15.33 

16.88 

14.39 

13.31 

13.72 

14.28 

15.05 

Nov.  3-12. 

63.72 

16,2 

11.63 

13.54 

12.31 

8.00 

9.72 

8.42 

11.29 

Average  of  Dif. 

17.33 

13.48 

14.18 

13,46 

10.06 

11.72 

11.34 

P.  E.  of  Av. 

.91 

.74 

1.17 

1.26 

1.28 

1.25 

1.18 

Corrected 

Besulte. 

17.39 

13.48 

12.42 

12.3 

9.14      10.2 

9.27 

table.  Eighteen  days'  records  remain  — 126  experiments. 
The  averagcH  in  the  second  and  third  horizontal  rows  are 
mci^lc  on  the  basis  of  nine  records  for  each.  Here  also  the 
tendency  to  regulate  the  speed  so  as  to  make  tlie  Ijest  time 
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was  noticed.  The  eyes  were  very  active,  following  tlie  throw- 
ing of  each  card,  as  far  as  the  experimenter  could  judge.  The 
nice  arrangement  of  the  piles  would  show  the  8amc.  The 
difierences  are  comparatively  small,  and  as  is  seen  in  column 
( Av.  D.),  there  is  a  considerable  decrease  in  the  average  of 
the  difiei-ences.  The  constant  use  of  the  eyes  did  not  permit 
80  strong  a  habit  lo  b«  formed  ;  and  their  quick  motions  prob- 
ably indicated  au  individual  peculiarity  of  temperament  and 
muscular  control,  though  these  may  be  depeudent  upon  the 
absence  of  strong  tendencies  in  the  directions  of  the  iirevious 
positions,  which  seems  to  the  writer  most  probable.  The 
averages  of  the  differences  from  Table  II.  are  shown  in  Fig.  2 
of  the  diagram. 

Table  III.  Subject,  M.  E.  B. ;  acquainted  with  this  kind  of 
work  from  acting  as  experimenter  in  the  experiments  of  Table 
IV. ;  also  trained  in  sorting  other  cards  than  those  used.  All 
the  records  taken  are  made  use  of  in  the  table,  sinc^  there 
was  no  need  of  allowing  for  practice  in  the  manipulation  of 
the  <*ard8.  By  watching  tlie  eyes  of  the  subject,  the  time 
when  all  the  positions  were  learned  could  be  noted  down.  The 
average  of  this  time  for  the  last  three  days  is  34  seconds  for 
the  first  pack;  the  last  was  rarely  learned  entirely,  even  with 
the  longer  intervals^  and  then  only  after  65  or  70  seconds. 
The  greatest  possible  speed  was  attempted,  and  there  was  no 
conscious  adjnstment  of  the  speed  to  make  in  the  judgment 
of  the  subject  the  quickest  time.  There  are  12  days'  experi- 
ments in  all — 94  records.  The  9(50'  interval  has  only  10 
records.  The  averages  in  the  second  and  third  rows  are  based 
on  six  records  each^  except  as  jnst  stated,  those  of  960"  inter- 
val. The  averages  of  the  differences  from  Table  III.  give  Fig. 
3  of  the  diagram. 

Table  III. 


(Av.P,')= 

8" 

15" 

30" 

60" 

120" 

240" 

480" 

960" 

Av.D. 

Nov.  9-13. 

60.08 

29.2 

23.66 

17.23 

19.03 

18,71 

12.83 

11.2 

19.22 

17.11 

Nov.  14-20. 

59.37 

28.38 

33.66 

22.65 

15.66 

13.43 

13.86 

8.96 

6.36 

16.42 

Average  of  Dif. 

28.79 

33.66 

19.89 

17.34 

13.57 

13.09 

10,08 

7.79 
Ml 

P.  E.  of  Av. 

.70 

.92 

1.20 

1.01 

1.31 

1.33 

1.62 

Corrected 
EesoltA. 

28.79 

23.66 

21.16 

18.42 

12.26 

13.09 

10.08 

7.79 

J 


^^m               Table  IV.     Sabject,  the  writer.     Daring  all  but  the  first  ^^B 
^^H           eeven  days  of  the  experiment  the  subject  was  engaged  two         ^M 
^^H           hours  a  day  witli  exi>enments  upon  others.     Every  effort  at         ^M 
^^H            hjkhhI  watt   made,  and  there  waa  no  conscious  allowance  for         ^M 
^^H           what  might  be  the  best  rate.     The  records  were  taken  between        ^M 
^^H           7  and  8  A.  h.     Ko  records  are  omitted  to  allow  for  practice  ;         ^M 
^^H           but  three  days'  records  are  omitted  in  the  latter  part  of  the        ^M 
^^H           time,  because  of  some  irregularities  in  health  and  sleep,  which         ^M 
^^H           made  the  ciix'umstances  abnormal.     The  average,  with  these         ^U 
^^H           included,  is  given  below  for  comparison.     The  table  is  based         ^M 
^^H           on  21  days'  records — 147  experiments.     The  averages  of  the    ^^^| 
^^H          difierenoes  from  Table  IV.  give  Fig.  4  of  the  diagram.               ^^^| 

^^^                                                                    TABIiE  tV.                                                               ^H 

(Av.P.') 

8'' 

15" 

30" 

60" 

130" 

240" 

480" 

Av,  D. 

■                  Cot.  13-20. 

84.16 

31.07 

28.71 

i6.6g 

12.19 

14.28 

11.29 

8.71 

17.37       ^ 

^M           Oot  Sl-31. 

66.68 

35.86 

27.07 

25.60 

19.67 

11.64 

12.29 

13.39 

20.76       H 

■                  Nov.  1-9. 

81,98 

31.71 

21.76 

18.97 

lfi.53 

16.43 

12.56 

11.03 

1 

■            Average  of  Dlf. 

33.00 

26.18 

20.42 

"    "  " 
16.76 

13.75 

12.04 

11.04 

1 

K                p.  E.  of  Av. 

1.90 

1.07 

1.10 

.88 

.81 

.65 

1.04 

1 

^^V            OoTTeoted 

f                   Besnlta. 

32.16 

25.  IB 

19.60 

15.76 

13.75 

12.00 

11.04 

1 

^^         Ave.  of  aU  24 
^^V             Recorda. 

32.65 

26.75 

20.08 

16.3 

14.94 

12.08 

11.54 

1 

^^_               Table  V.    These  records,  though  taken  firsts  are  placed  last,         ^| 
^^B           because  the  arrangement  of  the  experiment  is  difierent.     Two         ^M 
^^H          experiments  were  taken  every  two  hours,  between  8  a.  u.  and         ^M 
^^H           C   r.  M.      The   cards   with   words   instead  of   pictures  were         ^t 
^^H           used.     The  experiments  were  so  distributed  that  two  records         ^M 
^^H          at  each  time  of  the  day  were  to  be  taken  for  each   interval.         ^M 
^^H           It  was  hoped  by  this  means  to  find  not  only  the  rate  of  dis-         ^M 
^^H           appearance  of  neural  memory  in  general,  but  also  the  differ-         ^M 
^^H           ence  for  diffei*ent  times  of  day.     The  plan  of  the  ex{>eriment         ^M 
^^H          is  open  to  objections  on  other  grounds,  but  the  fact  that  the         H 
^^^^          same  cards  were  used  incessantly,  and  that  only  two  hours         ^M 

EXPEHIMENT8   UPON   MEMOET, 


363 


were  allowed  for  the  habit  to  decrease  in  intensity  before  an- 
other trial  was  made,  would  lead  us  to  expect  great  irregulari- 
ties. The  subject  was  T.  L.  B.  ;  familiar  with  psychoiogical 
experiments,  and  in  good  practice  with  the  cards ;  acquainted 
in  a  general  way  with  the  purpose  of  the  work.  To  Table  V. 
corresponds  Fig.  5  of  the  diagram. 

Table  V. 


(Av.P.O 

3" 

15" 

30" 

60" 

120" 

240" 

480" 

Jnne  1-13, 

so.ss 

21.8a 

21.42 

17.8S 

13.25 

10.02 

11.2 

10.25 

P.  E.  of  Av, 

2.2S 

2.19 

1.87 

2.14 

2,03 

3.96 

1.44 

There  are  66  e^perfmentd  in  all;  10  or  11  experimente  each  for 
all,  except  the  last  two  intervals,  for  which  there  are  only  7  and  4 
respectively. 

These  differences  might,  perhaps,  be  supposed  to  be  due  in 
large  measure  to  fatigue.  To  test  the  effect  of  fatigue  or 
practice,  some  experiments  were  made  on  successive  days, 
as  before,  in  which  two  packs  with  different  pictures  were 
sorted  successively  with  the  shortest  interval,  where  fatigue 
would  show  itself  if  anywhere.  Half  the  experiments  began 
with  one,  half  with  the  other  pack,  to  compensate  for  any 
differences  in  them.  The  averages  here  as  in  the  other  experi- 
ments are  in  seconds.  P'  aud  F'  are  the  first  and  second 
packs  respectively.  The  first  two  averages  iaclade  12,  the 
last  two  10  experiments  each. 


Table  VT. 

Pi 

P« 

pi     _.       ps 

o.c. 

63.68 

62.94 

.69 

F.D. 

66.8 

65,37 

1.43 

M.  E.  B. 

66.62 

56.49 

.13 

J.  A.  B. 

64.61. 

63.14 

1.47 

Average. 

62.89 

61.99 

.90 

^^B              3S4                                                                  8TUD1EB.                            ^^^^^^^^^^H 

^^B              Thus  when  there  is  no  chance  for  interference  to  take  place  ^^^| 
^^B           the  tendency  is  in  all  causes  to  sort  the  sec^ood  pa^'k  a  little  ^^H 
^^H          quicker  than  the  first.     We  may  conclude,  therefore,  that  the        ^M 
^^^K          differences  are  not  due  to  fatigue.                                                             ^M 
^^H              The  attitude  of  the  subject  is  here  the  reverse  of  that  in         ^M 
^^H          the  work  of  previous  experimenters.     In  their  experiments,         ^M 
^^B          his  interest  was  to  remember,  in  these  to  forget.     The  influence         ^M 
^^B         of  the  knowledge  that  something  is  to  be  remembered  upon         ^M 
^^B          itfi  ret-ention  is  well  known.     The  relatively  large  amount  of         ^M 
^^B          interference  throughout  the  series,  and  the  slight  diminution         ^M 
^^B           of  the  average  of  the  differonoes,  as  seen   in  the  right-hand          ^U 
^^B          column  (Av.  D.),  makes  it  probable  that  forgetting — that  is,         ^M 
^^B          the  disappearance  of  habit — is  not  an  active  process  of  disin-          ^U 
^^B          tegration^  but  merely  a  letting  alone.     The  rapid  rate  of  dis-         ^M 
^^fl          appearance  at  first  was  one  of  the  most  striking  facts  noticed         ^M 
^^B          in  the  preliminary  ex|>erinients.                                                             ^M 
^^B              The  uncorrected  average  differences,  and  their  average  for         ^M 
^^B          all  the  snbject^,  are  given  t4>gether  for  the  sake  of  compari-         ^B 
^^m         son  in  Table                                                                                    ^^H 
^^B                                                      Table  VII.                                               ^^^| 

3" 

15" 

80" 

60" 

120" 

240" 

480" 

960"            H 

^H 

36.62 

21.59 

20.69 

21.08 

30.11 

16.88 

13.56 

4 

^H 

17.33 

13.48 

I4.1g 

13.46 

10.66 

U.72 

11.84 

1 

^^^B 

28.79 

23.66 

19.89 

17.34 

13.67 

13.09 

10.08 

.  1 

^H 

33.09 

26.18 

90.42 

1S.76 

18.76 

12. 

11.04 

J 

^^^K 

21.85 

21.42 

17.88 

12.25 

10.02 

11.2 

10.85 

m 

^^fl                Average. 

3&,54 

21.07 

18.61    15.08 

13.S2 

12.78 

11.25 

[7.79}           H 

^^B             Reference  to  the  results  corrected  by  Chauvenet^s  criterion           H 
^^B         shows  that  those  of  F.  D.  and  O.  C.  follow  the  average  in          ^M 
^^B         general  more  nearly  than  the  uncorrected  results;    but  the          ^M 
^^fl         assumption  on  which  the  corrections  rest  is  at  best  only  ap-          ^M 
^^B         proximately  true.      The  average  difference  between  the  3-          ^M 
^^B         eecond  and  the  8-minnte  differences  is  14.28  seconds  ;  and  be-          ^M 
^^B^    tween  the  Iminnte  and  the  8-minute  differences  4.72,  which    ^^H 
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shows  that  abont  |  of  the  decrease  took  place  in  the  first 
minute.  Indeed,  references  to  the  tables  will  show  that  we 
ran  hardly  be  sure  of  any  decrease  from  2  to  S  minutes  with 
the  few  observations  we  have.  The  heightened  form  of  neural 
dispositions,  due  to  immediate  intense  acttvity,  drops  quickly 
to  a  low  level,  from  which  the  decrease  is  comparatively  slow. 
The  attention  is  in  this  case  turned  away  completely  ttoxa  the 
first  positions,  since  the  subject's  interest  is  to  forget  rather 
than  remember  them.  In  24  hours  the  subject  can  sort  the 
cards  as  rapidly  as  at  first.  This,  however,  does  not  mean 
that  the  neural  disposition  has  vanished.  The  experiment 
consists  rather  in  raising  a  habit  temporarily  above  the  rest, 
and  noting  its  interference  with  another  raisctl  similarly 
above  the  same  base  of  opposition.  The  difference  at  3 
seconds  does  not  measure  the  strength  of  the  habit  at  3  seconds 
from  the  time  of  sorting  the  first  pack,  but  is  relatively  too 
small,  since  the  habit  is  found  to  decrease  rapidly  duriug  the 
process  of  sorting  the  second  pack.  A  considerably  weaker 
habit  applied  uniformly  as  an  interference  might  have  pro- 
duced the  difference.  Only  an  estimate  can  be  made  as  to 
how  many  seconds  of  work  with  the  second  pack  would  have 
had  to  elapse  before  this  average  habit  would  have  been 
reached.  If  we  put  it  at  30  for  the  S-second  interval,  it  would 
be  nearly  45  for  the  15-Becond  interval ;  and  the  decrease  in 
the  differences  would  be  between  these  two  points.  But  after 
abont  a  minute  and  a  half,  when  the  great  decrease  in  the 
differences  is  at  an  end,  the  method  measures  accurately  the 
rate  of  forgetting. 

A  tentative  analysis  of  the  process  may  be  permitted  here, 
as  it  will  bring  out  some  of  the  essential  conditions  of  the  ex- 
periment. In  sorting  the  first  pack,  two  of  Uie  subjects  learned 
the  positions  during  the  placing  of  about  a  third  of  the  eighty 
cards,  so  that  the  process  could  go  on  without  further  use 
of  the  eye  to  find  the  place  for,  or  to  verify,  each  throw.  After 
a  little  practice  there  was  very  tittle  feeling  of  effort,  and  the 
process  was  largely  mechanical.  It  takes  on  the  average  all 
the  subjects  when  in  practice  66  seconds  to  sort  the  first  pack ; 
to  sort  the  second  immediately  afterwards  requires,  however, 
abont  85  seconds,  and  numerous  false  motions  in  the  direc- 
tion of  the  first  positions  are  made.  The  false  movements, 
and  the  errors  which  the  subject  was  obliged  to  correct,  and 
the  consequent  retardation,  show  that  a  strong  association 
has  been  formed.  At  first  the  eye  is  moved  in  the  direction 
any  card  is  to  occupy.  The  movement  of  the  arm  in  placing 
the  card  may  follow  the  eye  as  a  reflex  or  as  a  separate  act  of  the 
will.  In  the  first  case,  in  which  we  have  supposed  the  arm  to 
follow  the  movement  of  the  eye  refiexly,  the  association  which 
• 
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interfereH  would  be  between  the  visual  centres  receiving  the 
image  of  the  picture  and  the  centres  moving  the  eye.  As 
soon  as  the  picture  was  seen,  the  eye  would  snap  in  the  direc- 
tion of  the  strongest  habit,  or  toward  the  former  positions, 
and  the  arm  would  follow  and  make  the  visible  false  motion, 
not  becauBP  of  an  association  between  itB  centres  and  the 
visual  centre,  but  because  it  is  in  reflex  rapporf  with  the 
eye.  In  the  second  case,  the  association  would  be  formed  be- 
tween the  image  of  the  picture  aad  the  arm  movement,  and 
the  eye  movement  might  be  unimportant  in  the  production  of 
the  interference ;  or  the  picture  may  he.  the  signal  for  sending 
an  impulse  both  to  the  eye  and  the  arm  at  the  same  time. 
The  localization  of  the  interference  is  an  important  psycho- 
logical question.  It  is  a  mechanical  struggle  of  habits,  and 
might  at  first  be  sapposed  to  be  very  definitely  localized,  so 
that  the  association  of  the  positions  with  the  motor  organs  of 
speech  would  not  interfere  with  sorting  by  the  hand.  In  nine 
experiments,  in  which  the  positions  were  learned  from  seeing 
the  cards  on  the  table  by  repetitions,  like  those  employed  by 
Ebbinghaus  with  the  nonsense  syllables,  an  interference  of 
30.02  seconds  took  place,  as  compared  with  sorting  a  pack, 
without  such  learning,  immediately  before  and  after  each  series 
of  experimentfl.  In  another  series  the  positions  were  learned, 
not  by  looking  at  the  cards,  but  by  being  told  where  each  one 
was,  till  they  were  learned.  It  was  supposed  that  by  using 
neither  the  eye  nor  the  arm,  but  getting  the  information  by 
another  sense,  and  expressing  it  with  the  vocal  oi^ans,  inter- 
ference might  be  avoided  for  the  sorting  when  the  eye  and 
arm  were  the  organs  used.  The  interference  in  this  case  was 
23.25  seconds,  as  the  average  of  nine  exi>eriment8.  The  posi- 
tions were  learned  in  each  case,  till  they  could  be  repeated  for- 
wards and  backwards.  The  interference  is  considerably  less 
when  the  ear  was  the  receiving  sense,  but  the  experiments  are 
too  few  to  make  definite  comparisons.  The  whole  matter  re- 
quires additional  experimental  study.  As  far  as  these  ex- 
periments go,  they  show  that  it  makes  little  difference  what 
sense  is  the  receiving  sense,  or  what  organ  the  reacting 
organ,  as  regards  the  production  of  interference  for  the  sort- 
ing by  hand.  The  information  gainwi  by  one  sense  is  per- 
haps not  confined  to  the  centres  of  that  sense,  but  awakens  the 
other  senses  whose  special  data  have  contributed,  or  may  con- 
tribute, to  the  perception  of  the  object^ — the  eye  visualizing, 
the  arm  moving,  or  tending  to  move,  as  if  it  were  the  organ 
used. 

In  sorting  the  cards  quickly,  the  mental  process  is  not  an 
intense  form  of  the  process  that  would  take  place  if  the  sort- 
ing were  done  slowly.     In  the  latter  case  no  false  motions 
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need  be  made,  since  the  subject  would  know  tiiat  no  position 
of  the  first  stage  of  the  experiment  was  repeated  in  the  second, 
and  if  he  made  a  mistake,  he  would  learn  from  experience, 
and  not  repeat  it.  Only  a  very  small  part  of  such  complete 
consciousness  is  present  in  rapid  sorting,  since  not  only  are 
errors  made  onc«,  but  the  same  error  is  repeated  many  times, 
especially  with  the  shorter  intervals.  When  the  effort  is  to 
make  the  greatest  possible  speed,  we  produce  the  condition 
of  automatism  voluntarily.  We  have  in  this  a  laboratory 
method  of  studying  habits. 

An  illustration  of  interference  is  found  in  the  familiar  game 
in  which  a  person  is  ask(Ml  to  repeat  sentences  like  the  follow- 
ing as  fast  as  he  can  :  * '  Shall  he  sell  sea  shells  t  Shall  she  sell 
sea  shells T"  **Shoe8  and  socks  shock  Susan/' or,  **  Peter 
Piper  picked  a  peck  of  pickled  peppers,*'  etc.  Great  diflQ* 
culty  is  experienced.  In  the  first  half  of  the  first  sentence 
the  simple  s  sound  is  repeated  twice  in  *'8g11'*  and  '*  sea;**  it 
begins  "  shells,"  and  if  the  person  repeats  very  rapidly,  so 
as  to  exclude  the  higher  mental  processes,  the  habit  formed 
by  simply  repeating  the  s  sound  twic«  will  make  him  say 
''sells"  for  "shells."  Similarly  the  repetition  of  sh  twice 
in  the  sec-ond  half  will  probably  make  him  say,  ''shall  she 
shell."  Every  one  is  familiar  with  similar  errors  in  writing, 
where  words  beginning  with  the  same  letters  are  liable  to 
confusion.  This  is  especially  noticeable  in  fatigue,  or 
cases  of  abstraction  and  haste.  The  cards  provide  an  easy 
means  of  variations,  so  that  the  phenomena  can  be  studied 
quantitatively.  After  considerable  practice,  the  visible  num- 
ber of  false  moves  diminishes,  but  as  will  be  seen  in  the 
tables,  the  average  retardation  does  not  grow  very  much 
less.  A  habit  of  hesitation  has  been  formed,  but  does  not 
lessen  the  interference  very  much,  as  measured  by  the  in- 
crease in  time. 

HistoricaL 

An  extended  account  of  the  experiments  of  others  on  mem- 
ory is  not  needed  here,  Dr.  Bnrnham's  study  in  the  second 
volume  of  this  Journal  being  sufficiently  accessible.  A  few 
papers,  however,  have  been  published  since  Dr.  Burnham 
wrote, '  and  some  of  them  have  more  or  less  relation  to  the 
experiments  of  this  paper. 


'Paneth:  Versnche  tiber  den  Zeitlichen  Verlaaf  des  Q«dilobtni8S- 
blldea.    Centralblatt  f.  Phyeiol.,  Bd.  IV.,  No.  3,  1890. 

Sobumann:  Ueber  daa  QedAcbtniss  fUr  Komplexe  regelmfissiR 
aufeinander  folgender,  gleicher  Schalleindrtlcke.  Zeitoohr.  f. 
Pirvobol.,  Bd.  I.,  1S90. 

Sohumaun:    Ueber  Contraaterscheinungen  In  Folge  von  Einstcl- 
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Miiller  and  Sohuraann  give  an  account  of  Bome  intereating 
and  important  observations  on  what  they  call  motor  adjust- 
ments. If  a  heavy  weight  is  lifted  a  number  of  times,  a 
habit  of  expending  a  given  amount  of  energy  is  formed,  and 
light-er  weights  lifted  aft-erwards  will  appear  lighter  than  they 
ordinarily  do.  The  method  of  experimenting  is  first  to  find  a 
comparison  weight  heavier  than  that  which  can  just  be  distin- 
guishe<l  from  the  standard  each  time  ;  then  the  heavy  weight 
is  lifted  in  place  of  the  comparison  weight  several  times.  On 
returning  to  the  comparison  weight,  it  can  no  longer  be  dis- 
Unguishedf  and  may  even  be  judged  lighter  than  the  stand- 
ard. The  influence  of  the  motor  adjustment  was  noticed  even 
after  twenty-four  hours.  The  phenomenon  is  thought  to  be 
due,  not  to  contrast,  but  to  the  formation  of  the  motor  habit, 
and  the  illusion  takes  place  because  the  comparison  weight  is 
lifted  with  greater  velocity  than  usual.  Dr.  Sciinmann  has 
given  an  account  of  similar  phenomena  in  another  field.  The 
normal  rate  of  letters  on  a  revolving  drum  seemed  slower  or 
faster  tlian  usual,  after  a  short  habituation  to  faster  or  slower 
velocities  respectively.  Vigor  and  fatigue  seem  to  have  a 
somewhat  similar  effect.  Distances  traced  by  the  hand  were 
misjudged  after  habituation  to  other  distances.  These  phe- 
nomena, which  resemble  the  "interference'*  of  this  paper,  are 
very  important  for  psycho- physical  experimentB  as  weU  as  for 
a  stndy  of  the  nervous  system. 

Dr.  Miinsterberg  has  studied  the  interesting  theoretical 
question  whether  a  habit  associated  with  a  given  sensory  stimu- 
lus can  continue  automatically,  while  some  effect  of  a  pre- 
vions  and  different  habit  associated  with  the  same  stimulus 
remains.  He  believes  the  question  can  only  be  studied  when 
the  attention  is  entirely  distracted  from  the  experiments,  and 
therefore  it  is  to  be  studied  in  the  actions  of  daily  life,  not  in 
the  lat)oratory.  The  experiments  were  made  with  his  inkstand, 
his  watch,  and  the  doors  of  his  room.  In  each  case  a  given 
habit  is  pnK'ticed  (in  the  course  of  daily  life — not  specially)  till 
it  becomes  automatic — as,  for  example,  taking  his  watch  out 
of  his  pocket  on  the  left  side.  A  different  habit  is  then 
practiced  ;  in  the  case  of  the  watch,  of  taking  it  out  of  the 


lung.  Nachricbten  v.  d.  k.  Gee.  d.  Wias.  lu  Gottingea.  Dec.  3«  1889. 
No.  20. 

Miiller  and  Schomann:  ITeberdie  psycbologischen  Gnmdluender 
Vergleichung  gehobener  Gewichte.  Pfltiger*e  Archiv,  Bd.  XLV., 
1S89,  pp.  37-112. 

MOnsterberg:  Ged^chcmsfltiidien.     Beiu^ge,  Heft  4,  1392. 

Cattell  and  Fullerton:  On  the  Perception  of  Small  Differences^ 
Pnblicationfl  of  the  Univ.  of  Peona.  Philo«.  Series,  No.  S,  1892,  pp. 
147-149. 
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pocket  on  the  right  side  till  thifi  is  done  autonmtically.  He 
then  retnrus  to  the  old  habit,  and  tinds  that  it  takes  less  time 
to  relearn  tJiia  than  it  did  to  learn  the  second,  and  therefore 
conchides  that  some  effect  of  it  remained,  although  the  second 
was  automatic.  If  this  process  is  repeated  several  times  with 
the  same  object,  the  time  required  for  i^eleaming  each  of  the 
two  habits  grows  less  and  less.  This  shows,  he  believes,  that 
the  habits  are  gradually  l>eiiig  developed  to  their  maximum 
strength,  and  that  only  a  little  difference  one  way  or  the  other 
is  sufficient  to  make  the  habit  do  its  work  automatically,  and 
that  nerve  currents  do  not  behave  like  electric  current*,  which 
divide  into  several  conductors  Inversely  as  the  reslstanoe. 


It  only  remains  for  me  to  express  my  obligation  to  those 
that  have  assisted  me  as  subjects,  and  iu  particular  to  my 
wife,  whose  work  both  as  a  subject  and  assistant  has  contrib- 
uted mnch  to  the  success  of  the  research. 


A   NEW   INSTRUMENT  FOR  WEBER'S  LAW;    WITH 
INDICATIONS  OF   A   LAW   OF   SENSE   MEMORY. 


By  Jaickb  H.  LEcmA. 


The  three  methods  generally  used  in  the  study  of  the  relation 
between  physical  stimuli  and  the  sensations  they  produce — the 
Method  of  Least  Observable  Diflerem* ;  the  Method  of  Arer- 
age  Error ;  the  Method  of  Right  and  Wrong  Casee — are  only 
different  ways  of  reaching  the  same  end,  viz.,  the  determina- 
tion of  the  least  observable  difference  in  sensations. 

Delbceof  and  Wandt  have  attempted  to  verify  Weber's 
Law  by  following  another  road.  Instead  of  seeking  to  meas- 
nre  the  least  preceptible  increment  of  sensation  at  different 
points  of  the  scale  of  intensities*  they  seek  to  determine  a 
middle  sensation  between  two  others,  raried  at  will.  This 
Method  of  Equal  Intervals  (Methoile  der  mittleren  Abstuf- 
ungen)  admits  of  a  modification  of  some  importance;  it 
consists  in  the  classification  between  two  limits  of  a  series  of 
sensations  into  groups,  in  such  a  way  that  each  group  will 
appear  to  be  at  an  equal  interval  from  the  one  immediately 
preceding,  and  from  the  one  immediately  following  it. 

The  comparison  of  the  magnitudes  of  the  stars,  as  deter- 
mined by  the  eye,  and  recorded  in  the  various  catalogues, 
with  the  photometric  measurements  of  their  light  intensities, 
is  an  application  of  this  method,  if,  indeed,  we  can  assume 
that  the  sole  desire  of  the  star- catalogue  makers  was  to 
classify  the  stars  into  magnitudes,  each  appearing  equally 
distant  from  the  next.  * 

This  method  is  evidently  capable  of  wide  and  nseful  appli- 
cation, equally  well  in  the  measurement  of  intensities  as  in 
that  of  extensity.  Prof.  James,  contrasting  the  Method  of 
Equal  Intervals,  of  which  the  Classification  Method  is  a 
species,  with  the  three  usual  methods,  says  :  ''At  first  sight 
^ere  seems  to  be  no  direct  logical  connection  between  this 
method  and  the  preceding  ones.     By  them  we  compare  equally 

'The  lost  comparison  of  this  kind  was  made  by  Prof.  Jastrow. 
See  Amer.  journal  of  Psychology^  Vol.  I.  p.  112. 
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perceptible  increments  of  stimulns  in  different  regions  of  the 
latter's  scale,  but  by  the  fourth  method  we  compare  incre- 
luentfi,  which  strike  us  as  equally  big.  But  what  we  can  but 
just  notice  as  an  increment,  nee^l  not  appear  always  of  the 
same  bigness  after  it  is  noticed.  On  the  contrary,  it  will  ap- 
pear much  bigger  when  we  are  dealing  with  stimuli  that  are 
already  large." 

U  the  relation  of  the  sensations  to  the  stimoli  producing 
them  is  found  by  the  Method  of  Equal  Interval  (or  the  Classi- 
fication Method)  to  be  tlie  name  as  when  established  by  one  of 
the  Methods  of  the  Least  Observable  Difference,  the  just  per- 
ceptible increment  in  sensations  will  have  l>een  proved  to  re- 
main equally  big  in  the  observer's  consciousness.  This  ques- 
tion is  in  it>8elf  of  suflicient  interest  to  warrant  esperimenta* 
tion  with  the  Interval  Methods. 

Prof.  Jastrow  is,  so  far  as  we  know,  the  only  person  who 
has  made  use  of  the  Classification  Method.  He  applied  it  in 
the  study  of  star-magnitudes,  just  mentioned,  and  in  experi- 
ments on  the  spatial  relations  of  vision,  on  the  tactile-motor 
sensations,  on  the  time-sense,  and  on  the  motor-sense.^ 

In  order  to  adapt  this  psycho- physic  method  to  demonstra- 
tioual  purposes,  Dr.  Sanfonl  last  year  devised  an  instrument 
(Fig.  1)  for  the  production  and  the  measurement  of  artificial 
stars  of  different  magnitudes,  using  the  principle  of  the 
epiekotister  for  regulating  the  amount  of  light  passing  through 
a  minnte  hole  in  a  metal  plate. 

The  present  paper  records  the  experiments  made  with  this 
device,  according  to  the  Classification  Method,  to  test  the  pos- 
sible usefulness  of  the  instrument. 

Two  lots  of  results  were  obtained,  one  with  the  apparatus 
just  mentioned  (Fig.  1),  the  other  with  a  modification  of  it, 
suggested  by  the  writer  (Fig.  2). 


Fia.  1. 

The  most  important  part  of  the  first  apparatus  is  the  episko- 
tister,  two  equal  discs  (D),  four  inches  in  diameter,  set  on  the 
axis  of  a  small  electric  motor.  Each  of  them  has  two  open- 
ings of  90°,  in  opposite  quadrants.  The  discs  can  be  so  placed 
in  relation  to  each  other  that  their  openings  will  coincide  on 

*See  American  Journal  of  I^yehologyt  III.  and  IV. 
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asf  angle  between  0^  and  9^.  To  permit  of  exact  adjost- 
inent«.  one  of  thetn  is  gradnated  along  one  of  Hs  openiaKS. 
A  light  thrown  on  the  mirror  M,  is  reflected  towards  ^edirav 
and  as  they  rotate,  a  quantity  of  light  proportioiial  to  tibe 
opening  passes  through  to  a  very  small  bole,  bored  in  metal, 
at  the  extremity  of  the  tube  T,  and  covered  over  on  both  sides 
by  pieces  of  glass  to  keep  it  free  from  dnst.  Hie  sabjecfcy 
sested  at  the  other  end  of  the  tabe  and  looking  in  at  S,  per^ 
eeives  the  light  in  the  form  of  a  star.  The  position  of  the 
observer  can  be  fixed  by  reducing  the  opening  of  tlie  tabs  so 
that  he  wHl  have  to  sit  with  one  eye  close  to  the  sniaD  spses 
left  free  in  order  to  see  the  Light.  The  tube  T  is  sbo«t  six 
fe«t  long.  By  means  of  a  switch,  the  motor  can  be  resdfly 
stopped  for  the  readjustment  of  the  discs. 

The  two  extreme  stars  used  as  standards  were  made  by  an 
opening  of  180'  and  lO**  respectively.  The  latter  is  barely  per- 
oepdble;  the  former  is  about  the  size  of  the  smallest  stars  of 
the  first  magnitude.  At  the  beginning  of  a  new  sitting,  the 
subject  was  shown  the  two  standards,  and  also  danag  its 
course,  whenever  he  desired  to  see  them  again,  Uioa^  Uds 
was  rarely  asked  for.  In  each  series  of  experim«its  tha 
sabfMt  was  shown  the  forty  stars  made  by  the  forty  opea- 
lags,  between  10^  and  180^  which  are  given  in  degrees  in  the 
degree  columns  of  Table  I.  The  series  was  so  chosen  thsft 
about  the  same  number  of  stars  would  fall  into  each  of  the  five 
cUbhw  if  the  psycho-physic  law  were  followed.  Tbey  wsre 
abown  in  an  irregular  order,  and  the  subject  was  i  mnealul  to 
groop  them  in  five  rlannnn,  or  magnitudes,  endeavoriag  to 
sake  the  differences  between  ttw  eJaBwew  equal.  His  aaavef* 
were  recorded  in  tables  similar  to  Table  L,  oppoaite  the 
figures  in  the  first  oolomn  repreoentiiig  ttie  measnre  of  the 
intensities  of  the  lights.  The  numerals  stand  for  the  daas  to 
whicb  the  star  was  referred. 
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Table  I. 


180 
170 
160 
162 
144 
136 
138 
130 


112 
106 
100 

88 
82 
76 
70 


III!! 


S3 


3   3 


30 


n 


«    i    * 

sIslllS 

5 


4 


Table  IT.  BummariEes  Table  I.,  giving  the  average  of  each 
class  in  each  of  the  five  series,  and,  at  the  bottom,  the  aver- 
age ratios  between  the  classes.  The  subject  has  attempted  to 
place  his  sensations  in  an  arithmetical  series  of  hve  terms; 
we  have  here  the  objective  measurement  of  the  stimnii  which 
produced  these  sensations ;  if  Weber^s  Law  were  exactly  fol- 
lowed, the  ratios  should  be  equal, 

Tablk  n.— Classes. 


SSBISB. 

I, 

n. 

in. 

IV. 

V. 

UX. 

188.     (  7) 

91.4  (10) 

48.8  (10) 

SS.7 

11.5  (4) 

ad. 

133,1  (  9) 

80.2  (10) 

44.6  (10) 

18.8 

11.     (4) 

3d. 

143.8  (  T) 

87.3  (13) 

34.3  (  8) 

26. 

13.T  (8) 

4th. 

126.8  (13) 

80.8  (  6) 

68.8  (  7) 

38.4 

16.9  (9) 

Mh. 

138.6  (IS) 

66.6  (  9) 

36.6  C  T) 

37.0 

15.7  (8) 

L-II. 

n.-E 

n. 

in. 

— rv. 

IV.-V. 

Ratios. 

1.66 

1.88 

1.91 

1J6 

874 
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The  class  averaf^es  given  in  this  table  are  arithmetical 
averaged.  It  would  have  been  more  correct  to  follow  the  in- 
dloftdons  of  the  pBycho-physic  law,  and  to  take  the  geomatvical 
mesn,  but  as  the  re8ult-s  obtaiDe<l  by  tfaei^  two  mechoda  are 
very  noArly  the  .same,  we  chose  the  former  to  avoid  the  greafc 
labor  of  cfilealating  the  geometrical  averages.  The  numbers 
in  parentheHeM  at  the  right  of  the  class-averages  indicate  the 
namt>er  of  stars  which  enter  the  classes. 

Table  III.  gives  the  average  ratios  of  all  the  judgments 
passe<l  by  the  nine  persons  who  served  as  subjects  in  the  first 
lot  of  experiments.  It  involves  the  classification  of  2,120 
stars  (Tk?  series).  The  last  row  of  figures  represents  the 
final  average  ratios  of  all  the  results,  weighed  by  the  number 
of  series.     We  shall  diseass  its  significance  later. 


Table  m. 


Olambs. 

i.-n. 

n.-ni. 

in.-iv. 

IV.— V. 

Be.— 4fl. 

1.70 

1.94 

1.89 

i.n 

Bo.— 12  •- 

1,&8 

1.90 

2.18 

1.75 

Br.— 3  B. 

1.76 

1.96 

1.92 

1.66 

D.Su. 

1.64 

1.97 

2.28 

1.67 

P.— Si. 

1.46 

2.21 

1.81 

1.82 

K.-Sb. 

1.06 

1.90 

1.88 

1.79 

L.—b: 

1.66 

1.88 

1.91 

1.76 

R.-7a. 

1.76 

1.87 

1.86 

1.72 

8,-7  B. 

1.92 

1.99 

1.87 

1.58 

AverageB 
{Weighed). 

1.6« 

1.93 

1.96 

1,73 

At  this  point  the  experiments  were  interrupted  by  the  snm- 
mer  vacation  of  last  year.  At  the  beginning  of  IS93  Dr. 
Sanford  asked  me  to  complete  them. 

The  falling  oS  of  the  ratio  at  both  ends  of  the  scale  of  in- 
tensities, for  which  we  conld  not  account  (see  total  average- 
ratios  in  Table  III.)*  suggested  changing  the  position  of 
the  standards  from  the  extremes  (10*^  and  ISC'")  to  a  point 
near  the  middle  of  the  first  and  the  last  classes. 
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Six  series  of  experimente  were  taken  with  the  standards  at 
20*^  and  160^,  and  the  standards  were  shown  at  the  beginning 
and  regularly  after  every  five  judgments. 


Table  IV. 


Glasses. 

i.*-n. 

n.— m. 

ra.-vi. 

IV.-V, 

Len.^3  s. 
a— SB. 

1.41 

1.49 

1.76 

1.45 

2.10 

2.11 

1.99 
1.03 

Averages. 

1.45 

1,61 

2.12 

1.96 

The  results  (Table  IV.)  are  not  based  on  a  sufficient  num- 
ber of  experiments  to  afiord  a  sure  basis  of  comparison  with 
Table  III.,  and  in  addition  to  this  source  of  uncertainty,  the 
acquaintance  of  the  two  subjecta  with  the  scbeme  of  classifica- 
tion had  a  bia.sing  influenoe,  for  In  one  case,  for  instance,  the 
subject  observed  tihat  he  was  attempting  to  avoid  a  mistake 
which  he  knew  he  had  made  in  a  previous  series,  thus  judging 
no  more  solely  from  his  sensations.  The  knowledge  of  the 
position  of  the  standards  in  the  scale  of  intensities  had  also 
a  disturbing  effect.  The  order  in  which  the  stars  were  pre- 
sented was  observed  to  influenoe  the  results.  If  many  stars 
of  about  the  same  intensity  were  shown  successively,  the  sub- 
ject would  lose  sight  of  the  true  extent  of  the  scale,  and 
consequently  make  false  judgments.  This  source  of  error 
could  not  be  very  great  when  the  standards  were  shown  fre- 
quently. The  results  of  these  six  series  do  not  differ  greatly, 
however,  from  those  of  Table  III. 

The  absence  of  the  standards  appeared  to  me  the  source  of 
a  considerable  error.  During  the  intervals  between  their  ap- 
pearance, the  subject  had  in  mind  a  representation  of  them, 
nnavoidably  erroneous  in  some  degree.  Even  when  they  were 
shown  regularly  at  relatively  short  intervals,  as  in  the  last  ex- 
periments, it  often  happened  that  the  observer  would  say, 
when  looking  at  one  of  the  standards:  **  I  see  that  I  was 
wrong  in  my  last  judgment,''  thus  plainly  indicating  that  he 
had  forgotten  the  magnitude  of  the  standards.  This  source 
of  error  would  naturally  bear  specially  on  the  last  class. 

To  obviate  this  defect  and  to  make  the  conditions  of  the  ex- 
periment more  nearly  those  of  real  star  classifications,  a  new 
apparatus  was  made  (Fig.  2),  in  which  the  standards  would 


Mmft  vniJiuB. 


bt:  in  Aighi.  The  uHmr-makkag  deriee  wm  aUo 
■orttitort  in  onler  lo  altew  of  tbe  pradnction  of  a  greater  nim* 
l»r  of  oteca  iMvoan  tbo  liaitB.    A«liw;(D) 


Fio.  r 

in  diameter  was  so  cat  that  as  the  oentra  is  approached  the 
amoant  of  filled  space  increaaoa.  (See  Fig.  3),  It  is  rotated 
by  a  small  electric  motor,  fixed  on  a  slide  (8).  The  operator, 
by  means  of  the  handle  (A.),  moves  the  slide,  and  with  it  the 
disc  (D)  between  the  guides  (O  Q).  The  position  of  the 
disc  with  reference  to  the  pinhole  (H),  through  which  the 
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light  passes,  is  indicated  by  the  pointer  (P),  which  moves 
with  the  slide.  *  The  disc  can  thus  be  held  in  fifty  different 
poBitions,  corresponding  to  the  fifty  openings  expressed  in 
degrees  in  the  figures  in  the  degree  columns  of  Table  V. 
The  drawing  gives  a  back  view  of  the  apparatus.  The  sub- 
ject sat  in  front,  at  a  distance  of  about  two  metres,  in  a 
position  fixed  by  a  head- rest. 

Two  other  pin  holes  (H')  and  (H"),  the  latter  hidden  by 
the  rotating  disc  (G),  equal  in  size  with  (H),  give  the  two 
standards  :  (H'},  the  superior  standard,  by  the  free  access  of 
the  light,  and  (H"),  the  inferior,  by  means  of  a  alit  in  the  disc 
(C).  The  light  is  so  placed  that  it  falls  equally  on  the  three 
holes,  but  beJFore  reaching  them  it  passes  through  a  piece  of 
oiled  paper,  stretched  at  a  little  distance  from  them.    Kerosene 


*It  Ib  eaeential  to  accuracy  that  the  disc  should  revolve  verv  close 
to  the  ho]e,  especiallv  if  the  light  is  not  in  the  same  horizontal  plane 
with  it.  When  the  5i8c  is  at  some  distance  from  the  bole,  and  the 
light  comes  from  above,  it  may  reach  the  hole  through  a  di\-i8ion  of 
the  disc  above  the  one  recorded  aa  the  measure  of  the  magnitude  of 
the  star.  A  slight  error,  amounting  to  a  notch  of  our  disc,  thus 
found  its  way  Into  this  second  series  of  experimenta.  As  their  pur- 
pose, however,  was  chiefly  to  show  the  adaptability  of  the  method 
to  general  laboratory  use,  and  as  the  constant  error  introduced  does 
not  interfere  at  all  with  the  very  general  inferences  drawn  from 
them,  it  has  seemed  best  to  let  them  pass. 
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used  as  the  steadieflt  li^ht  availAble.     Theexperi- 
condaetod  in  a  dark  room,  the  Lij^ht  of  the  iMips 
being  projected  in  the  directloa  of  Che  apparacas  only. 

The  instructions  to  the  subject  wore  different  from  those  in 
the  previous  experiments.  Again  he  was  to  classify  infio 
five  groups  at  e^^ual  intervals  from  each  other,  bnt  Che  stand- 
ards were  now  used  as  limits  only^  and  were  not  to  enter  into 
the  classes.  When  a  star  appeared  to  be  eqaal  to  one  of  the 
standards,  the  subject  was  to  designate  it  as  the  Superior  or 
Inferior  Limit.  He  had  thus  before  him  a  sharply  boondBd 
scale  of  intensities. 

This  apparatus  could  also  be  used  for  the  Method  of  Equal 
Intervals.  The  magnitude  of  star  (H")  can  be  altered  at  will 
by  changing  the  episkotister  rotating  in  front  of  the  hole,  as 
explained  in  the  description  of  Apparatus  I.  The  sabjeot'a 
task  then  becomes  t^  find  a  star  at  an  equal  distance  in  in- 
tensity from  (H')  and  (H"). 

Before  going  further,  let  me  insert  here  a  few  observations 
of  some  importance  in  conducting  the  experiments : 

Contrast.  In  order  to  avoid  contrast  efiects,  the  lights 
used  as  standards  should  not  be  too  near  tbe  star  to  be  classi- 
fied. In  our  apparatus  they  were  at  a  distance  of  about  fifty 
cm. 

Afier- Imagea*  The  after-images  of  the  standards  have  no 
doubt,  in  some  degree,  a  disturbing  influence.  Fixating  the 
lights  longer  than  ueoessary  should  be  avoided.  A  mere 
glance,  repeated  three  or  four  times  at  short  intervals  when 
necessary,  was  found  to  yield  the  best  results.  In  this  man- 
ner the  judgment  was  often  made  in  memory,  when  the  stars 
To  t)e  classified,  as  well  as  the  standard,  were  no  more  before 
the  eyes.     The  eyes  should  be  closed  between  the  judgments. 

Fatigue  varied  greatly  with  the  person  and  witJi  the  circum- 
stanoes.  Hut  the  irregularities  resulting  from  fatigue  were 
always  j^reat  enough  to  render  worthless  observations  taken 
without  regani  to  it.  If  comparisons  were  made  in  rapid 
soooMMiioa  for  a  few  minutes,  the  subject  lost  confidence  in  his 
olasaifleations,  and  his  judgments  became  dearly  erroneous. 
He  would  |>lac«  the  same  star,  seen  at  a  very  short  interval, 
in  widely  different  parts  of  the  scale  of  intensities.  For  in- 
stance, tiio  same  star  was  located  now  in  the  second  class,  and 
now  in  the  fourth. ' 

A  rest  of  two  or  three  minutes  rei^stablishes  certainty  of 
judgment.  When  in  doubt  as  to  the  proper  place  of  a  star, 
the  longer  one  gazes  at  it  continuously,  the  more  confused 
one  becomes.    To  avoid  the  eSects  of  fatigue,  the  stars  should 

'  After*  images  may  play  an  important  rule  in  this  confusion. 
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!  shown  at  intervals,  varying  vrith  the  ciroamstances,  and 
the  series  of  fifty  should  generally  be  cut  in  two,  a  rest  of 
some  half  hour  being  allowed  between  the  two  halves. 

The  results  of  the  first  series  at  least  should  be  rejected. 
The  subject  does  not  realize  at  the  beginning  the  extent  of  the 
scale  which  he  is  to  divide  into  five,  and,  as  he  advances  in 
the  classification  of  his  first  series,  he  very  generally  per- 
ceives that  he  has  made  too  large  or  too  small  a  place  for  one 
class  to  the  detriment  of  the  others. 

The  ratios  of  subject  A.,  in  Table  VII..  decrease  with  the 
magnitude,  while  those  of  all  the  other  subjects,  whose  obser- 
vations are  recorded  in  Table  VII.,  increase  witli  the  decrease 
of  the  magnitude.  The  subject  stated  that  knowiug  the  de- 
crease in  the  relative  discriminative  power  near  the  limit  of 
Tifiibility,  he  modified  his  judgments  accordingly,  in  order  to 
make  the  five  classes  differ  from  each  other  by  the  same 
quantity.  This  interference  with  the  sensations  accounts 
snfiiciently  for  the  inversion  of  the  common  order.  The 
ratios  without  the  judgments  of  this  subject  are  given  at  the 
foot  of  Table  VII. 

Extenmon  and  Color.  The  stars  appeared  t-o  be  of  differ- 
ent extensions,  although  the  holes  were  of  the  same  size. 
The  brightest  star  was  judged  to  cover  a  surface  about  ten  times 
larger  than  the  one  occupied  by  the  faintest.  Some  of  the 
subjects  noticed  that  their  classification  was  somewhat  modi- 
fied by  this  extension  element.  Irradiation,  and,  perhaps,  an 
illusion  of  greater  surface,  produced  by  a  greater  intensity  of 
light,  may  be  the  cause  of  this  phenomenon.*  With  the 
kerosene  lamps  the  color  of  the  stars  took  a  yellowish  tint  as 
the  magnitude  increased.  This  change  of  color,  although 
very  slight,  may  have  infiuenced  the  classification. 

Let  us  now  take  up  the  group  of  results  obtained  with  Ap- 
paratus n.,  and  compare  them  with  the  first  group. 

Table  V.  shows  the  classification  of  four  series,  as  made  by 
subject  Bo. ;  Table  VI.  gives  the  averages  of  each  class  in 
each  of  these  four  series,  and,  at  the  foot,  the  ratios.  Finally, 
■  In  Table  VII.  will  be  found  the  class- ratios,  based  on  1,100 

^H  judgments  (22  series),  made  by  five  persons.  At  the  foot  of 
F  Table  VII.  are  the  general  averages  weighted,  as  before.* 

w 

■  bUi 

I 

■  the 
^             poi 


*A  certain  complioatioo  of  conditionB  is  thus  introduced,  for,  the 
relation  of  intensity  of  stimulus  to  sensation  and  of  the  quality  of 
Btimulus  to  the  same,  are  not  identical,  but  in  this  the  classlfloation 
of  artificial  stars  stands  on  the  same  rooting  as  that  of  real  stars. 

*  In  two  series  of  subject  Be.  (Table  VII.),  who  very  soon  showed 
the  signs  of  fatiguo,  the  iudgmenta  were  taken  only  at  the  critical 
points  between  magBitudes. 
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Table  VI. 


Snuas. 

Superior 

Limit. 

I. 

n. 

m. 

IV. 

V. 

Inferior 
Limit. 

ut 

811  (1) 

MS.8    (8) 

145.6    (8) 

88.1    (7) 

46.    Cll) 

21-3(11) 

IL2   (4) 

M. 

ms  (6) 

179.6    (8) 

100.4    (9) 

60.9    (9) 

21.6  (16) 

10.7   (3) 

sd. 

360  (1) 

188.3    (7) 

154.      (9) 

81.8    (8) 

*4.      («) 

19,3  (14) 

U.3  (2) 

4th. 

MI.1    (7) 

181.      (6) 

98.9  (li; 

47.      (9) 

20.9(14) 

U.4   (3) 

Atotacw. 

288.1 

166 

90.9 

46.7 

9D.8 

U.2 

Batlos. 

1.71 

1.89 

1.94 

2.25 

I 

I 
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CliABBBB, 

i.-n. 

n.— ni. 

m.-iv. 

IV.-V. 

A.-4fl. 

2.06 

2.04 

2.05 

1.73 

Be.— 4  s. 

1.86 

1.77 

2.01 

1.93 

Bo.— 4  8. 

1.72 

1.82 

1.94 

2.25 

Len.— 6  8. 

1.75 

1.82 

1.91 

2.36 

T.-4B. 

1.84 

1.81 

1.70 

2.02 

Averages 

(Weighted). 

1.83 

1.85 

1.92 

2.09 

Averages  Omitting  Series  of  A. 


1.78 


1.81 


2.16 


The  reader  will  notice  that  in  the  general  average  the  ratio 
of  the  average  iDtensity  of  each  class,  to  that  above  it,  increases 
as  the  brightness  of  the  stars  decreases,  and  indications  of  the 
same  thing  appear  in  some  of  the  individual  records  of  both 
groups.  It  is  greatest  between  the  classes  made  up  of  the 
faintest  stars,  and  it  is  smallest  between  Classes  I.  and  II., 
where  the  magnitude  is  greatest.  Since  the  lower  limit  of 
our  Bcaleof  intensities  was  a  barely  perceptible  light,  and  the 
npper  limit  star  much  below  the  suijerior  light  intensity,  our 
results  agree  well,  as  far  as  comparison  can  be  made  with 
those  obtained  by  experimenters  who  used  the  Methods  of 
Least  Differences. 

Prof.  Jastrow,  in  the  articles  on  star  magnitude,  men- 
tioned above,  reaches  an  opposite  conclusion.  He  finds  that 
*  *  the  law  regulating  the  ratio  of  light  between  stars  of  one 
magnitude  and  those  of  the  next  above  it,  is  the  psycho- 
physic  law  as  formulated  by  Fechner,  with  the  modification, 
however,  that  the  ratio  In  question,  instead  of  being  perfectly 
constant,  decreases  slightly  with  the  brightness  of  the  star.*' ' 

Other  persons  (Wolff,  Pierce,  et<;.)  obtained  similar  results 
by  comparing  special  star-catalogues  with  photometric  meas- 
orements. 


*The  extreme  ratios  are  2.802  between  the  second  and  the  first, 
and  1.876  between  the  seventh  and  the  sixth  magnitudes. 
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A  Httle  8uri>n5e  at  this  is  natural  vhen  it  is  remembered 
that  all  the  obsei'vations  not  based  on  star  catalogfues  show 
that  the  relative  Uiscrirainative  sensibility  falls  when  weak  or 
over-strong  lights  are  compared.  (See  the  experiments  of 
Anbert,  Masson,  Helmholt^,  and  Kiinig  and  Brodhnn.) 
Moreover,  this  deviation  from  Weber's  Law  is  general,  and 
applies  also  to  other  sensations  than  to  those  of  Light. 
Biedermann  and  Tx)W,  experimenting  with  weights  between 
10  and  500  gr.,  found  that  the  sensitiveness  to  pressure  rose 
with  the  increase  of  weight  from  ten  to  400  gr.  and  then  (ell 
rapidly. 

Inasmuch  as  the  scale  of  intensity  began  with  the  seventh 
magnitude,  that  is  to  say^  with  stars  perceptible  only  to  acute 
sight,  it  was  to  l)e  expects  that  the  discriminative  powers 
wonld  be  proportionately  less  in  the  lower  magnitudes,  and 
that,  eons«H]uently,  tlie  ratios  between  the  classes  would 
decrease  with  the  increase  of  the  light  intensity. 

This  constant  and  well-defined  disagreement  between  the 
persons  who  dealt  with  lights  produced  and  measured  for 
their  purpose,  and  those  who  started  from  the  star-catalogues, 
indicates,  i>erhapH,  that  the  early  astronomers  were  influenced 
in  their  star  classification  by  some  other  consideration  than 
the  desire  to  make  each  magnitude  equally  different  from  the 
next.  As  the  number  of  the  stairs  is  much  greater  in  the 
lower  magnitudeii,  the  lower  classes  may  have  been  made  nar- 
rower in  range  for  practical  purposes.  This  is,  indeed,  a  very 
plausible  explanation  ;  what  the  early  astronomers  wanted, 
first  of  all,  was  a  convenient  grouping  of  tbe  stars,  and, 
although  magnitude  was,  no  doubt,  taken  as  the  basis  of 
the  classification,  it  seems  highly  probable  that  the  great  <lif- 
ference  in  the  number  of  stars  belonging  to  the  different 
magnitudes  should  have  modified  it,  consciously  or  uncon- 
sciously, in  the  direction  indicated  by  the  comparisons  con- 
sidered. When  we  remember  how  strong  was  a  similar  ten- 
dency in  some  of  our  subjects,  we  are  inclined  to  say  that  it 
conld  not  have  been  otherwise. 

Indicatiojut  of  a  Law  of  Sense- Memori/.  If  we  now  com- 
pare the  average  class-ratios  of  Table  III.  with  those  of  Table 
VII.,  we  shall  see  that  the  most  striking  difference  is  the  fall 
from  1.96  to  1. 73  in  the  ratio  at  the  lower  end  of  the  scale,  in 
the  results  of  the  experiments  made  with  the  first  apparatus. 
This  fall  finds  a  ix*ady  explanation  in  the  absence  of  the  stand 
ards  while  the  comparisons  and  the  judgments  were  ma<le. 
There  seems  to  l)e  a  natural  tendency  in  us  to  shift  the  sensa- 
tions held  in  memory  towards  the  middle  of  the  scale  of  in- 
tensities. It  might  be  conceived  to  operate  somewhat  as  fol- 
lows.     The  image  of  a  recent  sensation  tends  to  recall,  by 
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association,  the  united  residual  of  all  the  past  sensations  of  the 
same  kindj  and  in  so  doing  passes  over,  in  some  degree,  to 
this  sub-conscions  resultant  impression.  Something  of  this 
kind  has  long  been  recognized  as  a  law  of  the  recollection  of 
extreme  emotional  states,  but  it  has  apparently  escaped  notice 
as  a  law  of  sense-memory  also.  Something  similar  was  ob- 
served  by  Mr.  Bolton  in  the  experiments  reported  in  the  first 
paper  of  this  series  (see  p.  304) ;  and  the  experiments  of  Dr. 
Nichols  also,  (Amer.  Jouk.  Psychol,,  IV.,  1891-92,  i)p.  75- 
79),  showing,  as  they  do,  that  practice  upon  a  given  rate  of 
tapping  tends  to  draw  other  rates  of  tapping  towanl  the 
practiced  rate,  give  a  certain  amount  of  support  to  the  opinion 
that  memories  generally  tend  toward  what  has  been  most  fre- 
quently experienced  before. 

The  amount  of  modification  of  the  sensations  in  memory, 
on  account  of  this  tendency,  should  vary  with  the  time 
separating  the  perception  of  the  sensations  from  the  compari- 
son, and  with  their  position  in  the  scale.  Starting  from  a  middle 
range  of  intensity  with  a  deviation  etiual  to  xero,  the  tendency 
should  increase  aa  the  extremes  are  approached. 

Supposing  this  to  be  true,  we  should  expect  that  the  lower 
standard  used  with  Apparatus  I.,  being  a  just  perceptible 
star,  would  assume  in  the  subject^s  memory  a  magnitude 
greater  than  the  real.  This  very  plausible  hypothesis  received 
confirmation  in  the  second  lot  of  our  experiment.s,  in  the  fact 
that  the  subjects  generally  designated  as  equal  to  the  lower 
limit  stars  sui>erior  to  it  in  intensity,  although  the  standard 
was  always  in  sight;  so  that  the  avei-age  limit,  as  detei- 
mined  by  the  judgments  of  the  subjects, was  11''38'  instead 
of  10  \  the  mea8Ui*e  of  the  real  limit.  If  the  error  ciin  amount 
to  nearly  one-seventh  of  the  stimulus,  when  comparison  is  al- 
ways possible,  that  is,  when  the  time  elapsing  between  the 
perception  of  the  standard  and  that  of  the  object  to  be  com- 
pared is  very  short,  it  will  not  be  surprising  to  find  that  it 
rises  to  about  one-fifth  when  the  comparison  is  made  witli  an 
intensity  of  light  experienced  from  a  few  seconds  to  five  min- 
utes, or  even  mort^,  l>efore  the  judgment  is  passed,  as  in  experi- 
ment* recorded  in  Table  IIL 

This  displacement  of  the  8t«ndanl  in  memory  would  affect 
chiefly  the  last  class,  but  also  all  the  others  up  to  that  un- 
known point  or  region  which  we  called  the  middle  of  the  scale 
of  intensities. 

This  change  occurring  to  the  images  of  sensations,  if 
further  experiments  prove  it  to  be  a  universal  one,  mast  be 
taken  into  account  in  all  experiments  involving  the  successive 
comparison  of  Hensations  ;  for,  whatever  their  nature,  what 
the  subject  would  have  iu  mind  at  the  time  of  the  compaiison 
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would  not  be  the  ima^  of  the  standard,  but  another  image 
difiering  from  it  in  int«u8ity  and  possibly  in  form. 

Its  renlity  might  easily  be  t^Ated,  and,  if  it  proves  real,  it 
might  1)6  measured  by  the  Method  of  Right  and  Wroo^ 
CaAes  (though  the  experiments  would  present  dithcolties), 
and  the  constmetion  of  the  cnrveH  representing  the  dis- 
placement in  memory  of  the  different  species  of  seasa- 
tions  toward  the  middle  of  the  scale  of  intensities,  for  varioos 
lengths  of  time,  would  be  of  considerable  value.  The  in- 
fluence of  this  phenomenon  on  the  resalts  of  our  experiments 
with  Apparatus  II.  was  to  decrease  the  distance,  and  conse- 
quently the  ratios,  l)etween  the  classes,  as  we  passed  from 
Htronger  to  weaker  stimuli.  But  as  the  star-limits  were  al- 
ways in  sight,  the  amount  of  error  from  this  source  was 
comparatively  smaU. 

Regarding  the  results  of  both  groups  of  experiments  from 
the  standpoint  of  Weber's  Law,  it  is  evident  that  the  com- 
plete uniformity  of  ratio  required  is  not  shown.  The  devia- 
tions, however,  are  not  extremely  great,  and  the  series  of 
miignitudus  is  very  much  more  nearly  a  geometrical  series 
than  an  arithmetical.  We  feel  justified,  therefore,  in  recom- 
mending Home  such  apparatus  as  has  been  described  as  a 
means  of  introducing  star- classification  into  the  laboratory  aa 
a  psycho-physio  experiment. 


A  NEW  PENDULUM  CHRONOGRAPH. 


By  Edioinb  0.  Sanford,  Ph.  D. 


An  instrument  like  that  shown  in  the  rude  sketch  above 
hs48  been  used  for  two  years  in  the  practice  work  in  this 
laboratory,  and  as  it  has  proved  itself  simple  and  easy  to  use 
and  tolerably  accurate,  a  deacription  of  it  may  be  ot  interest. 
In  principle  tiie  instnimeut  is  Biniply  a  pendulum  swinging 
completely  around  in  an  inclined  plane,  with  a  writing  sur- 
face t)ent  around  its  axis.  This  arrangement  has  two  advan- 
tages over  the  ordinary  pendulum  myograj^  :  the  pendulum 
has  no  backward  swing,  and  the  tracing  made  by  the  writing 
point  is  a  straight  line  and  not  a  curve. 


hm  ft  total  Imtfik  of  !.»  b^ 
Ofl^c^    IWbsrto 

ftte 
tlie  lop  of  Um  dfvm,  and  is  CMod  witt 
tUi  potat  to  picuqit  its  vcarng  loooe.  TVe  bar  it 
pisee  bj  a  ttaab-terev  (lettct«d  B),  that 
one  of  tb«  tpokes  of  tbe  dmm^  tmd  aIIo«B  tbe 
bar  when  the  dnuo  is  to  be  anoked.  A  saaD  bob 
tvo  brass  plateo  and  veigiiiBg  170 
from  the  eod  of  the  rod.  The  dm  itaelf  is  13^ 
and  16.1  in  diameter,  and  tarns  smootUj  aad  casfly  abont  a 
eeotral  spindle,  a  portion  of  wbicb  is  visible  bdov  it.  TIm 
jpfiinwl  base  on  which  it  stands  is  40.7  cm.  hiog  by  38  c^ 
wide,  and  makes  an  an^  of  14^  with  the  horizontal  base  be- 
low. Id  the  latter  are  set  three  lereling  screws,  two  at  the 
back,  one  In  front,  for  adjusting  it  to  the  horixontal :  two  of 
these,  lettered  //  and  O^  are  shown  in  the  cut. 

To  secure  oniformity  in  the  swings,  the  pendnlam  always 
starts  from  the  same  point,  t.  e.,  from  the  cat^  lettered  C  in 
the  cot.  Wben  the  pendulnm  is  ready  to  faU  thepeg  D  rests 
agafnHt  the  catcb  and  the  p^ndalaoi  rod  extends  npward  aad 
to  th(;  Mt.  Wb(=!n  the  pendulum  is  released,  it  falls  to  the 
left,  passes  its  central  point  and  rises  again  on  the  right  to  a 
position  where  it  is  easily  c&nght  with  the  right  band  and 
carried  on  again  till  the  peg  once  more  rests  against  the 
catch,  and  everything  is  ready  for  another  fall. 

Tbo  time  to  be  measured  is  inscribed  on  the  smoked  paper 
■nrface  of  the  drum  by  a  writing  magnet.  A  racJc  and 
pinion  may  be  nsed  for  raising  or  lowering  this,  as  shown  in 
the  cut,  or  it  may  be  made  to  fit  tight  enough  on  the  post 
to  stay  where  it  is  pot,  as  in  the  instmrnent  in  this  laboratory.  ^ 


^A  few  tert6  were  made  at  the  start  with  a  still  aimpler  apparatus. 
This  wa«  nothing  more  than  a 


wooden  cylinder,  about  three 
inches  in  diameter,  with  a  steel 
rod  running  through  it.  with  a 
point  at  the  bottom  ana  a  col- 
lar and  nut  at  the  top  for  at- 
taching the  pendulum  bar, 
numething  or  shown  In  the  cut 
In  the  margin.  The  point  of 
the  rod  rested  in  a  little  hollow 
in  a  bit  of  braas  at  A.  and  waa 
supported  by  a  Y  of  orass  at  £. 
degree  of  acuracy. 


The  results  showed  a  considerable 
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In  order  that  such  an  instmment  should  give  accurate 
results,  two  thiu}^  must  be  regarded  :  the  successive  swings 
of  the  pendulum  must  be  made  in  equal  times,  and  the  inertia 
of  the  writing  magnet  must  be  known  or  compensated.  In  a 
recent  test  of  twenty-four  successive  swings  of  the  pendulum, 
made  just  after  oiling  the  spindle,  there  was  a  gradual  change 
in  the  time  required  for  the  pendulum  to  traverse  a  marked 
space,  corresponding  to  a  little  more  than  a  second  of  time  in 
the  middle  of  its  swinp:,  of  about  .002  sec.  Other  tests,  how- 
ever, gave  less  favorable  results.  lu  190  swings,  taken  ten 
days  later  without  re-oiling,  each  tenth  swing  being  timed, 
the  extreme  difference  reached  .009  sec;  but  in  a  third  set  of 
13  conseeiitive  swings,  taken  on  another  occa/^iou  after  re-oil- 
ing, it  fell  again  to  .003  sec.  The  difierence  from  set  to  set, 
due  perhaps  to  differences  in  leveling  or  lubrication,  was 
greater  than  these,  amounting  to  .018  sec.  between  the  fastest 
swing  measured  and  the  slowest.  An  error  from  this  cause 
might  perhaps  reach  one  part  in  fifty  between  single  selected 
swings,  but  with  care  could  probably  be  kept  much  smaller, 
and  in  an  average  at  all  events  would  certainly  be  so.  This 
error  is  also  distributed  over  a  considerable  portion  of  the 
swing,  and  is  smaller  absolutely  when  shorter  intervals  are 
measured. 

The  error  of  the  magnet  could  be  measured  upon  the  drum 
itself  by  arniuging  for  the  making  and  breaking  of  an  electric 
circuit  at  a  fixed  point  by  the  motion  of  the  drum,  but  it 
is  simpler  to  exclude  the  error  by  using  the  same  movement 
of  the  armature  of  a  single  magnet  to  indicate  both  the  begin- 
ning and  end  of  the  time  to  be  measured,  as  indicated  in  the 
cut  below.     This  is  accomplished  without  diflicuUy  by  put- 


■  ■  '  > 


J— L 


ting  the  beginning  and  ending  keys  in  parallel  circuit  and  let- 
ting the  closure  of  the  first  l>e  shorter  than  the  time  to  be 
measured.  In  case  the  presence  of  a  constant  error  is  unim- 
portant, as,  for  example,  in  reaction -times,  where  relative 
results  are  aimed  at,  the  use  of  the  magnet  may  still  further 
be  simplified  by  making  the  closure  of  the  circuit  correspond 
to  the  beginning  of  the  time  to  be  measured  and  it,s  opening 
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with  the  end.  Th»^  error  introdnced  is  the  difference 
the  inertia  of  the  magnet  at  the  make  and  its  inertia  at  tbft 
break.  If  a  Deprez  si^al  ie  naed  as  a  time-marker,  this 
difierence  should  not  exceed  .003  sec.  and  with  careful  adjoat- 
ment  wonld  be  practically  zero. 

A  defect  of  snch  an  instrument  is  that  it  does  not  move 
evenly  throaghoat  a  swing,  but  first  slowly,  then  rapidly,  and 
at  last  slowly  ag:ain,  so  that  a  given  distance  on  the  surhice  of 
the  drum  does  not  everywhere  mean  the  same  amount  of  time. 
The  simplest  way  t^o  obviate  thi.s  is  to  accompany  the  CiBa» 
tracing  with  a  parallel  tuning-fork  trat^ing,  but  this  requires 
a  laborious  counting  of  the  waves  in  the  latter.  An  easier 
way,  when  the  successive  swings  are  tolerably  uniform,  as  in 
this  instrument,  is  to  take  one  tuning-fork  tracing,  make  it 
permanent,  and  stick  it,  taking  care  not  to  stretch  the  paper, 
on  the  edge  of  ruler.  When  this  has  once  been  counted  and 
marked  off,  it  can  be  applie^l  to  any  time  tracing  and  the 
amount  read  off,  at  once.  A  still  more  expeditious  way  (uaed 
already  by  Dr.  Bowditch  nx>on  pendulums)  is  to  have  the 
scale  printed  dire<itly  on  the  paper  with  which  the  drum  ia 
covered.  If  the  drum  is  lightly  smoked  the  lines  of  the  scato 
can  be  seen  through  the  blackening  and  the  time  tracing  read 
at  once  in  units  of  the  scale,  and  by  estimate  to  a  tenth  of  one 
of  them. '  In  the  cnt  above  a  portion  of  such  a  scale  is  shown; 
the  finest  divisions  give  hundredths  of  a  second  directly,  and 
thousandths  by  estimate.  An  intelligent  engraver  can  cnt  a 
block  for  printing  a  scale  of  this  kind  from  a  tuning-fork  trac- 
ing taken  with  a  Deprez  signal  or  other  time- marker  ;  but  he 
should  be  caationed  with  regard  to  accuracy,  and  especially 
to  get  the  scale  lines  exactly  parallel,  otherwise  another  er- 
ror is  introduced.  An  error  is  also  apt  to  creep  in  in  the 
estimate  of  tenths,  but  should  not  amount  to  more  than  one- 
tenth,  so  that  the  total  error  of  any  single  measurement, 
provided  the  scale  is  exact,  ought  not  to  exceed  three  or 
four  thousandths  of  a  second  for  short  times,  and  one  part  in 
fifty  lor  times  of  u  second  or  over,  a  degree  of  accuracy 
that  is  sufiicieut  for  all  practice  work  in  (>sychological  time 
measurements  uud  for  many  kinds  of  research. 

This  kind  of  u  chronograph  lends  itself  easily  to  measure- 
ments of  any  time  intervals  less  than  about  two  and  a  half 
80OOnds;  the  time  of  a  whole  swing  is  nearly  four  seconds, 
but  the  aoale  is  so  crowded  at  the  ends  that  they  are  practi- 
cally useless.     Anywhere  in  the  middle  second  of  the  swing 


*  When  the  record  has  b«en  read  the  paper  need  not  be  removed 
from  the  drum,  but  may  be  wiped  off  and  resmoked,  and  thismay  b« 

repeated  a  uuiuber  of  tlmea. 
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the  &ca]e  is  open  enough  to  admit  of  estimating  tenths  of  a 
division.  AH  the  onlinary  reaction-  and  association-time 
experiments  fall  below  this  limit,  and  the  instniment  is  usefal 
lor  that  sort  of  experiment  because  it  is  nearly  noiseless. 

The  chronograph  can  readily  be  adapted  for  other  time 
experiments.  If  two  break  circuit  keys  are  arranged  so  that 
they  maybe  opened  by  the  turning  of  the  drum,  Exner's  inter- 
esting experiments  on  nearly  simultaneous  sensations  in  dif- 
ferent senses  can  be  rci>eat*j<l,  and  the  drum  itself  can  be  used 
to  measure  the  time  between  the  stimuli,  while  at  a  few 
minutes*  notice  these  fittings  and  those  for  the  chronograph 
can  be  removed  and  the  drum  restoi-ed  to  its  original  purposes. 

If  the  laboratory  already  has  a  drum,  writing  magnet  and 
electrical  tuning-fork,  as  most  with  full  effuipment  have,  the 
expense  of  setting  up  the  chronograph  (aside  from  the  block 
for  printing  scales,  which  should  cost  from  10  to  16  dollars) 
is  not  great ;  if  these  have  to  be  bought  new  the  instru- 
ment will  cost  between  40  and  50  doUars. 
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V-— VI8I03C.  iConUnued.) 

flmmro  or  Lionr  and  Colob. 

The  Aim  of  the  following  exp«rimenU  1a  not  to  ad^dicmte  coo* 

'   r  theorioff,  bat  rather  to  preeent  the  moat  la^ortAOt  ez- 

rncte  thflt  all  color  theorie*  most  regard.*  Anthofttative 

iV"- r>«"'>rle«  may  be  foand  aa  foUowa:    Yovag-Hebn- 

holtz  t  4tz,  Handbuoh  der  physloloKiacbeii  Optflc.'  Ste 


Anfl., 


290-2SH,   320-321,   307;   P.  »0-3S7,  4»-4S5,  IM. 


AUo  Votmiar  Hciefiilflc  Lectnrei,  lat  Series,  New  Yot^,  1885,  pp. 
M0-S56.  H^HnK't  theory;  Hering.  Zox  Lehre  vom  UcbUinne,  pp. 
70-141, /two  rommiinlratlons  to  tne  Vienna  Academy,  April  tt  and 
May  lA,  lB74v;  t7eb«r  Newton'ii  Ocaotz  der  ParbeimUBchiing.  pp.  76- 
7B,  a  very  brief  account  of  hi«  own  In  connection  with  a  general  ac- 
count of  theoriea.  Theae  are  the  moHt  prominent  theories^  and 
iomothlDg  on  them,  eapodally  on  the  tint,  will  be  found  in  the 
phvatolo^ea  and  In  aoma  works  on  the  use  of  color  in  the  arts. 
Otnar  tnaoHea  mora  or  leas  different  from  these  will  be  found  aa 
foliows.'  V.  Krlea:  Die  OeHiuht«empAndongen  und  ihre  Analyse, 
Du  BoU-f(eymond's  Archiv,  18S2,  Supp^ment-Band,  vi,  1-178. 
Wundt:  Phyniol.  Psyrhol, '2te  Aofl.,  pp.  463-4.S6;  3te  Aufl..  491-496. 
AUo  Fhllon.  HtudloM,  IV,  U^,  3M-389.  Donders:  Ueber  Farben- 
sysleme  Archiv  fur  Ophtlmlmologie,  XXVII,  1881,  H.l.  Noch  eln- 
miU  U!«  FartmnHyHtf^m.  ilrid.^  XXX,  18*4  1.  OoUer:  Die  Analyae 
tier  Mchtwrllf^n  durcli  daa  Auge.  Du  Boia-Reymond*s  Archiv,  I988. 
Chrlatlnci  Liuld  Franklin,  Elnc  neueTheoriederLlchtempfindungen. 
Zeit.  fur  X'MyohoI.,  IV,  \H^Z,  212. 

On  color  vision  In  general  may  be  mentioned,  besides  these  works 
of  Holmholt/,  ilerlng  and  Wundt:  Pick:  QuallUit  der  Lichtemp- 
flndangen,  Harmann^  Handboch  der  Physiologie,  III,  Th.  i,  pp. 
S60-S9C     mzwell:     On    the     Theory     of     Compound     Colours 

if o»  eOQclM  aukt^mmau  of  thtme  focU.  >oe  Wundt.  Phratolostoche  Parcbolo«l«,  I. 
at  (pUma  t#y  I  jwlil.  I'hTi  I*vTcb..  S3«).  alM>  p.  ftOl.  ud  GfartedM  Lwld  FtmakUn,  ZoU. 
fOrfVrph..  IV  i»w. 'ill. 

rTha  leoofx]  nlltion  of  Hclmholtz's  grrMt  work  bi  Ml  jeC  laeoinplrtp.  Tb«  UWI 
wtnpWu  cdUlon  U  lh«  Freocb  tniDjiUiioo.  Opfique  pbydoloctqiie.  Parte,  tMT.  To 
fMiDt*l«  r«Nr«oc(*  whro  pmierm  »«•  f-lt*d,  th«  numbrni  ar*  ic1v«a  preceded  by  Ot  for 
Ui*  rnOBd  0<rm*o  »dltlon.  ami  by  Ol  for  the  tint  Gfrinan  edition,  and  bjr  F  for  the 
fnaiB  liaailsllotL.  OccaaUiiiaJ  cmjra  in  th#>  pa^f^  fnr  (3i  mair  hare  cn>pt  Ln.  for  thM 
MHtea  «••  Dot  SI  baod  aad  Uw*  pa«n  for  it  have  be^-n  taken  from  tbe  double  paffinjt  In 
a*  nad  V-    TtMWTBrcui  banlly  amount,  bowevvr,  to  more  than  a  p*c«  one  wajr  or  the 
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and  the  Relation  of  the  Colours  of  the  Spectrum.  Phil. 
Trans.  1860;  and  On  Colour  Vision,  Proc.  Royal  Institu- 
tion of  Great  Britain,  VT;  reprinted  in  Maxwell's  Scientific 
Papera,  I,  410-440;  II,  267-280.  Rood:  Students*  Text-book  of  Color, 
New  York,  1881.  Aubert:  Physiologie  der  Netzhant,  Breslau, 
1865:  also  OrundziiKe  der  phyBiolorfschen  Optik,  I^eipziK,  1876,  pp. 
479-572.  Tliia  work  forms  part  of  the  second  volume  of  Qraefe  und 
Saemisch'B  Handbnch  der  gesammten  Augenheilkunde.  Char- 
pentier:  La  Luraitre  et  les  Couleurs,  Paria,  1888.  VonBezold: 
The  Theory  of  Color  in  its  Relation  to  Art  and  Art  Industry,  Boa* 
ton,  1876.  'Benson:  Manual  of  the  Science  of  Colour,  London,  1871, 
pp.  xii,  158.  Ohevreul:  The  Principles  of  Harmony  and  Contrast  of 
Colors.  London,  1859.  Le  Conte:  Sight,  New  York,  1881.  Ladd: 
Elemente  of  Physiological  Psychology,  New  York,  1887.  Beau- 
nis:  Noiiveaux  fih'mfinCH  do  Physlologie  Hmnalne,  Paris,  1888;  and 
oilier  standard  phyijiologies. 
Apparatus,    In  addition  to  the  blue  and  red  glass,  the  colored 

Sapers  and  the  black  and  white  cardboard  used  in  the  previous  see- 
on,  there  will  be  required  for  this,  pieces  of  yellow,  green  and 
violet  glass,  or  of  colored  gelatine  ( see  below),  a  small  pane  of  clear 
glass,  a  mirror,  a  sheet  of  white  tissue  paper  or  other  semi- 
transparent  paper,  and  pieces  of  Kray  paper  or  cardboard  of  differ- 
ent intensities.  Gray  papers  can  be  made  by  painting  white  paper 
over  with  India  ink;  or  a  tolerable  substitute  may  be  made  by 
overlaying  black  paper  or  cardboard  with  one  or  more  thicknesses 
of  tissue  paper. 

For  some  of  the  contrast  experiments  (Ex.  141  ft.)  the  gummed 
parquetry  rings  and  the  lentil  dots  used  by  the  kindergarteners  are 
extremely  convenient,  and  are  not  expensive.  The  rings  are  1,  1  1-2 
and  2  in.  in  diameter  and  1-8  in.  broaa  and  are  to  be  had  in  a  con- 
siderable variety  of  colors;  the  dots  are  1-4  in.  in  diameter,  and  in 
six  colors.  See  catalogue  of  the  IVIilton  Bradley  Co.,  Springfield, 
Mass.,  pp.  49  and  71. 

The  standard  of  color  when  exactness  is  important  is,  of  course, 
the  spectrum;  and  experiments  with  pure  (i.e.,  monochromatic) 
spectral  colors  ore  the  final  appeal.  The  apparatus  required  for  a 
complete  study  of  color  sensations  with  spectral  colors,  especially 
when  quantitative  reeults  are  aimed  at,  is  extremely  refined  and 
oorrespondiugly  expensive.  The  spectrophotometer  pictured  on 
p.  365  of  HeImholtz'BphysioIogi8oheDptik,2te  Au(l.,i8  quoted  by  the 
makers,  Franz  Schmidt  und  Haenach,  Stallschrciber-Straaso  4, 
Berlin,  S.,  at  mk.  750.  Other  apparatus  of  uimilar  purpose  ranges 
from  mk.  376  to  mk.  3500.  The  spectrophot-ometer  of  the  Cambridge 
Scientific  Instrument  Co.  costs  £15.  Simple  qualitative  experiments 
like  those  of  this  section  can,  however,  be  made  without  very 
expensive  apparatus,  and  for  the  most  part  ^'ithout  spectral  colors. 
Wnere  spectral  colors  are  employed  a  simple  prism  (^ costing  from 
16  cents  upward),  or  at  most  an  ordinary  spectroscope,  such  as  is 
found  in  every  chemical  and  physical  laboratory,  win  serve  amply. 
A  pocket  spectroscope  even,  coating  from  *6  or  86  upward,  will  show 
a  good  deal,  and  is  useful  in  determining  approximately  the  com- 
position of  light  transmitted  by  colored  glass.  If  nothing  more  U 
done,  it  is  desirable  that  the  experimenters  familiarize  themselves 
with  the  appearance  of  the  spectral  colors  and  the  chief  Fraun- 
hofer  lines  as  landmarks  in  the  spectrum.  By  combinations  of 
thinsheeteof  colored  gelatine,  light  that  is  practically  monochro- 
matic can  be  secured;  see  a  paper  by  Kirschmann,  Ueber  die  Her- 
stellung  monochromatiBchen  LichteB,  Wundt's  Philos.  Studien,  VI, 
1891,  pp.  543-551.    Such  sheets  are  used  before  calcium  Ughto  in  the 
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tbefttre  for  the  projection  of  colored  Ughta  apon  thestAge,  and  raajr 
be  had  of  dealers  in  vtereoptlconB.  A.  T.  Thompeon  &  Co.,  13  TVe- 
mont  Row,  Boston,  boU  reo,  yellow,  green,  bine,  violet  ana  purple 
in  tbeete,  20  1-2x18  3-4  inches,  at  25  cento  a  sheet.  For  many  pnr- 
poaes  tbeae  sheets  are  as  good  or  better  than  colored  glass. 

For  the  study  of  the  phenomena  of  color-mixing  with  artlflcial 
colors,  the  most  satisfactory  instriunent  Is  the  color  top  or  rotation 
color-mixer  in  some  one  of  other  of  its  numerons  forms.  One  of 
these  was  mentioned  in  the  introdacUon  to  the  previous  section  on 
the  Mechanism  of  the  Eye  and  Vision  in  General,  namely,  a  little 
electric  motor.  All  the'experimentA  of  thU  section  that*reqnire  a 
color- mixer  can  be  made  with  such  a  one.  Many  if  not  all  of  them 
coold  be  made  with  the  color  tops  sold  as  toys,  or  with  the  very  sim- 
ple one  snj^gested  byDr.  Bowditch  in  his  Hints  on  Teaching  Physiol- 
ogy, to  wit,  a  button-mold  fitted  with  a  peg  and  spun  with  the 
Angers.  One  made  of  a  button-mold  an  incn  and  three  quarters  in 
diameter  and  carrying  diatcs  two  and  a  half  inches  in  diameter^  shows 
the  contrast  effects  of  Ex.  142d  as  elegantly  as  could  be  desired.  *nke 
disks  are  held  in  place  by  apiece  of  rubber  tubing  of  very  small  bore 
fitting  snngly  npon  the  stem  and  tnisted  down  upon  the  disk  like  a 
out.  Larger  apparatus  specially  designed  for  color- mixing  may  be 
had  of  all  physical  instrument  dealers.  Among  the  rest  may  be 
mentioned  the  Farb^nkreisel  made  by  R.  Rothe,  Mechaniker  dee 
physiologlschen  Institutsder  k.  k.  UnlVersitAt,  Prag  (Wenzelsbad), 
at  mk.  30.  A  fine  instrument  by  the  same  maker  for  rotating  a 
horizontal  disk  wither  by  foot  or  hand,  with  additional  parte  for 
studying  the  color-blindness  of  theperipheral  nartsof  the  eye,  ooats 
mk.  160.  The  color-mixer  of  the  Milton  Braaley  Co.,  Springfield, 
Mass.,  costs  $10,  including  diflkn,  etc.:  the  color-mixers  of  the  Cam- 
bridge Scientific  InBlrumont  Co.,  St.  Tibb^s  Row,  Cambridge,  Eng- 
land, coHt  £6-10  and  £10.  R.  Jong,  Heidelberg,  has  rotation 
apparatus,  including  one  that  moves  by  clock-work  at  mk.  50-66 
with  disks.  The  important  thing  In  such  a  piece  of  apparatus  is  that 
It  Mhould  rotate  rapidly  enough  to  give  a  smooth  and  steady  mix- 
ture of  two  colors  when  thege  occur  but  once  each  npon  the  disk, 
«*  g.,  to  give  an  even  gray  with  adiak  that  has  a  soUd  180°  of  black 
and  a  soUd  190^  of  white."  When  this  is  the  case  the  two  disks  may 
be  slipped  together,  as  in  the  cnt,  and  any  required  proportion  of  the 

colors  easily  arranged.      If  the 

rotation  is  not  sufficiently  rapid 
the  sectors  must  be  made  small- 
er and  more  numerous,  e.  g,,  four 
sectors  of  black  of  46*^  each  sepa- 
rated by  foxir  sectors  of  white  of 
the  same  size.  This  is  not  diffi- 
cult when  the  proportions  of 
color  arc  to  remain  constant, 
but  where  adjustments  are  to  be 
made  the  multiplicity  of  sectors 
is  a  disadvantas^e.  Rothe  and 
colored  paper  disks  in  consid- 
thls  is  an  important  point,  for 
if  the  cutting  is  inexact  liie  disks  will  appear  with  bothersome 
fringes  of  color  when  in  rotation.  The  centre  hole  in  Rothe's  disks 
is  of  course  cut  to  fit  the  Rothe  color  mixers.  His  disks  may  be  had 
In  two  sizes,  20  cm.  and  11  cm.  in  diameter,  at  prices  ranging  from 
60  to  106  kr.  per  doz.  for  the  large,  and  20  to  30  kr.  for  the  small, 
according  to  color.  Colored  papers  of  excellent  color  and  surface 
< shiny  papers  are  to  be  avoided)  may  be  had  of  R.  Jung,  Heidelberg. 


the   Milton  Bradley  Co.  supply 
erable   variety    evenly   cnt,  and 
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A  rotation  apparatus  that  will  serve  excellently  for  class  demon- 
Btrationa  is  a  carpenter's  poliBhing  lathe,  which  is  to  be  obtained  at 
some  hardware  stores  and  sells  at  $4.50.  It  cun  be  screwed  to  the 
table  and  worked  by  the  hand  or  foot.  Unfortunately  it  can  hardly 
be  made  to  rotate  rapidly  enough  to  blend  180^  of  white  with  180"' 
of  black,  but  for  fixed  ditikB  with  more  numerous  sectors  it  works 
excellently;  and  though  made  for  eo  remote  a  purpose  can  be  used 
without  change  and  will  carry  disks  up  to  a  foot  in  diameter.  With 
a  very  little  alteration  it  woxild  carry  them  twice  as  large.  Perhaps 
a  maximum  of  simplicity  is  reached  in  the  use  of  a  boys'  "buzzer** 
as  a  color-mixer,  which  the  writer  has  heard  recornmended,  but 
never  tried.  Special  disks  for  use  in  certain  experiments  are 
shown  in  cuts  acconiDanying  them. 

In  addition  to  the  color-mixer  and  disks,  a  stereoscope  and  stere- 
oscopic diagrams  (see  cuts  accompanying  the  experiments)  and  a 
double  refracting  prism  will  be  needed.  Anv  stereoscope  will 
answer^  but  the  hood  and  the  central  partition  should  bo  removed. 
The  double  refracting  prism  may  be  purchased  at  no  very  great 
expense  from  dealers  in  physical  instruments. 

In  Ex.  1426  and  143b,  a  small  wooden  frame  made  by  fixing  two 
pieces  of  board  6x6  in.  together  at  right  angles,  is  needed  ( see  diagram 
accompanying  Ex.  1426).  The  convenience  of  the  iuHlrument  is  much 
increased  "if  guide  strips  of  wood  or  metal  are  attached  to  the  verti- 
cal and  horizontal  pieces,  so  that  the  diagrams  to  be  used  upon  them 
will  be  held  in  place  and  yet  be  easily  interchangeable.  For 
exhibiting  a  very  deep  black  in  Ex.  130a,  a  black  box  may  be 
prepared  as  follows.  Make  a  light  tight  wooden  box  8x10x12 
{nones  in  size;  cut  a  two-inch  hole  in  one  end  and  havo 
the  whole  painted  a  dull  black,  both  within  and  without.  Before 
dosing  it  finallv,  divide  it  by  a  slanting  partition  running 
obliquely  upward  and  forward  from  the  back  edge  of  tho  bottom  to 
a  point  on  the  top  about  four  inches  from  the  front.  The  front  side 
of  this  partition  should  be  covered  with  black  velvet.  In  compari- 
son with  the  black  that  is  seen  on  looking  through  the  hole  against 
this  slanting  velvet,  the  gray  character  of  the  black  paint,  ofordi- 
nary  black  cardboard,  and  even  of  black  velvet,  is  easily  recognised. 

The  easiest  test  for  color-blindness  is  made  with  colored  worsteds, 
which  may  be  had  of  any  dealer  in  oculists*  supplies.  An  approved 
selection  of  colors  in  sufficient  variety  is  sold  by  N.  D.  Whitney  & 
Co.,  129  Tremont  street,  Boston,  Mass.,  at  92.50.  A  small  card  of 
wools  for  testing  color  vision  is  to  be  found  on  the  inside  cover  of 
Galton's  Life  History  Album,  London,  Macmillan  &  Co.,  1884. 

Apparatus  is  helpful  in  measuring  out  the  color  fields  In  Ex.  128, 
though  it  need  not  be  elaborate.  At  its  simplest  two  things  are 
necessary:  something  for  steadying  the  head,  and  a  broad  surface 

Serpendicular  to  the  line  of  sight,  on  which  to  map  out  the  color 
elds.  A  block  on  which  to  rest  the  chin  and  a  convenient  wall 
might  do.  If  something  a  little  more  permanent  is  desired,  tho  head- 
rest shown  in  the  last  section  {American  Journal  of  Pisychology^  IV. 
1891-92,474)  can  be  clamped  to  the  front  edge  of  a  narrow  table, 
and  a  screen  of  light  boards  (or  better,  a  wooden  frame  covered 
with  black  or  gray  cloth)  fastened  about  a  foot  back  from  It.  This 
distance  most  not  be  great,  or  the  screen  will  need  to  be  of  excessive 
size.  It  is  well  to  paste  a  vertical  and  horizontal  scale  upon  the 
■oreeo  crossing  at  tne  point  immediately  before  the  eye, so  tnat  dls- 
tanoM  may  at  once  be  read  oft.  Such  an  instrument  is  known  as  a 
eampimeter.  A  more  perfect  Instrument  for  this  purpose  is  the  per- 
imeter. Of  this  instrument  there  are  many  forms;  that  of  Priestly 
Smith  is  perhaps  as  convenient  as  any  except  the  most  elaborate 
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ones.    In  this  laetrament,  not  to  attempt  a  detailed  deacriptioii, 
plaoe  of  the  screen  is  sappUed  by  a  coined  arm  that  can  be  tuiuwl 
about  an  axid  at  the  point  on  which  the  eye  is  fixed,  and  in  taming 
wuuld  dencribe  a  hemisphere  of  which  the  eve  is  the  centre  and  the 

flxation  point  the  pole.  The  arm  is  markeo  for  everr  6°y  and  the 
limits  of  the  field  of  viHion  on  any  meridian  can  at  onoe  be  reed  off 
and  recorded.  Tlie  reeurd  is  made  by  a  needle  prick  in  a  diagram 
rarried  by  the  instrument,  n  new  diagram  being  inserted  for  each 
eye  tested.  The  price  of  this  instrument  from  K.  Jung,  Heidelberg, 
Is  mk.  60,  from  New  York  dealers  930. 

For  Ex.  145  and  161  an  apparatus  devised  by  Bering  and  deecribed 
by  him  in  the  ZeiiMhrift  fur  P^ychnlnme^  I  1S90,  23-2)4,  is  extremely 
convenient,  it  is  made  by  B.  fCotne  of  Prag  at  2S  marks.  The 
apparatus  is  simple,  however,  and  anv  carpenter  can  make  of  wxx>d 
one  that  will  answer.  The  first  aim  of  this  instrument  is  to  secure  a 
blnoGOlar  mixture  of  blue  and  red.  For  that  purpose  blue  and  red 
glssaes  before  the  eyes  may  be  used,  provided  that  a  good  deal  of 
white  can  also  be  mixed  In  with  the  color  of  the  glass.  This  is  done 
by  letting  the  glasses  stand  at  an  angle  before  the  eyes  and  reflect 
on  their  upper  surface  the  images  of  suitably  placed  white  screens. 
The  quantity  of  white  light  is  regulated  'by  the  position  of  the 
screens  with  reference  to  the  source  of  iUuroination  and  by  the 
inclination  of  the  colored  glasAes.  The  following  cut  shows  diagram- 
mntloally  what  the  arrangement  of  glasses  and  screens  is. 

In  the  cut  W,  and  \V j  are  the 
■nruens  just  npolcen  of,  R  and  B 
the  rod  and  blue  glasses,  W  a  white 
surface  carrying  a  narrow  block 
strip  at  s,  and  k  is  the  point  upon  I 
which  the  eyes  are  fixed.  In  an  in-  i 
fltrument  made  by  a  carpenter  for] 
the  laboratory  of  Clark  University, 
the  following' olan  was  followed;  il 
is  hero  rcproauccd  not  because  il 
In  tho  boat,  but  for  the  sake  of 
deflnSteness.  The  stuff  used  in  the 
Instrument  was  almost  all  seven- 
eighths  of  an  inch  thick,  and  that 
thickness  may  be  understood  except  where  something  else  is 
stated.  The  base  is  a  board  30  in.  long,  12  in.  \\ide.  In  the  middle 
of  this  is  placed  another  board  12  in.  long  and  10  in.  wide,  leaving  a 
margin  of  au  inch  on  eacli  side  and  of  nine  inches  at  the  ends.  This 
little  platform  bears  the  white  cardboard  corresponding  to  IV  in  the 
diagram.  On  the  nearer  edge  of  this  platform  is  fastened  an  upright 

f lost  15  in.  high,  3  in.  wide.  At  its  upner  eud  on  the  forward  mde 
his  post  carries  the  frames  that  hola  the  glasses  R  and  B.  The 
glosses  are  4  in.  square,  and  are  framed  on  throe  sides  only,  the 
upper  edge  being  left  free  so  that  the  glasses  may  come  close  to  the 
eyes.  The  frames  are  small  pieces  of  board  6  in.  long,  5  in.  wide 
with  a  square  piece  (three  and  three-quarters  Inches  on  the  side) 
taken  from  the  middle  of  their  upper  ends,  leaving  them  like  a  U 
with  very  square  corners  and  a  heavy  bottom.  Over  these  square 
holes  the  glasses  are  fastened.  The  frames  arc  fastened  with  a  sin- 
gle screw  each  to  the  post,  the  screws  penetrating  the  frames  about 
an  inch  and  a  half  from  the  free  edge  of  the  glass.  When 
in  position,  the  glusaes  rise  about  three-quarters  of  an  inch  above 
the  top  of  the  post,  and  stand  like  the  sides  of  a  roof.  They  do  not 
quite  meet,  however,  but  leave  a  space  for  the  observer's  nose 
between  them  when  the  apparatus  is  m  use.    The  screws  that  hold 
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the  frames  ahould  be  tight  enough  to  hold  the  frames  In  position, 
but  not  so  tight  as  to  prevent  their  turning  in  Adjustment.  On  the 
front  of  the  post  and  about  six  Inches  upward  from  its  foot  is  a  wire 
about  three  and  a  half  inches  long,  extending  forward  from  the  sur- 
face of  the  post  and  perpendicular  to  it.  At  its  end  is  a  little  but- 
ton of  cork,  the  fixation  point  k  in  the.  diagram.  The  side  screens 
of  the  instrument  are  exactly  alike  and  the  description  of  one  will 
do  for  both.  Each  screen  is  a  piece  of  half -inch  board  9  in.  wide  and 
13^  in.  long.  This  board  turns  midway  from  top  to  bottom  on  a  hori- 
zontal axis  and  in  a  light  frame  just  forge  enough  to  enclose  it.  7*he 
frame  itself  is  fastened  to  a  broad  piece  of  board  which  forms  its 
base  and  rests  in  turn  on  the  base  board  of  the  instrument.  A  peg 
in  the  middle  of  the  first  of  these,  fitting  into  a  hole  in  tho  last, 
allows  the  rotationof  the  frame  and  screen  about  a  vertical  axis.  The 
screen  is  thus  made  adjustable  in  any  direction.  Ite  face  is  covered 
with  white  cardboard.  The  only  remaining  uart  of  the  instrument 
is  the  strip  of  black  paper,  a  quarter  of  an  incn  wide.repreBented  by 
8  in  the  dia^jam,  which  is  pasted  on  W  perpendicular  to  the  post. 
It  is  hichly  important  that  If  be  without  speck  or  spot,  and  that  the 
colored  glasses  be  as  free  from  flaw*s  as  possible.  The  instrument  as 
described  is  intended  for  binocular  contrast.  For  binocular  color- 
mixing,  other  pieces  of  glass  besides  red  and  blue  are  needed  for 
other  combinations  and  the  black  strip  is  not  required. 

Another  simple  demonstrationul  in.9trumont  of  Hcring^s  contriv- 
ing is  for  the  study  of  changes  of  brightness  in  colors  and  can  also 
be  adapted  for  contrast.  Its  principle  Ik  the  same  as  that  used  in 
the  aide  screens  in  the  lost  Instrumentj  namely,  change  of  position 
with  reference  to  the  source  of  illumination.  A  white  card,  pro- 
vided that  itA  surface  is  not  shiny,  receives  a  maximum  of  light  and 
looks  brightcBl  when  It  stands  perpendicular  to  the  light.  Aa  It  la 
turned  and  the  light  falls  obliquely  upon  it,  it  receives  less  and  less 
and  looks  darker  and  darker.  If  it  is  shiny,  as  most  paper  and  card' 
Ixtard  ore,  this  change  is  not  uniform,  but  this  does  not  much  inter- 
fere in  this  instance.  The  paper  used  should,  however,  be  duU  fin- 
ished. The  instrument  at  its  simplest  is  a  tall  box  open  in  front  and 
with  a  hole  in  the  top  to  look  through.  It  Is  painted  black  inside 
and  contains  a  screen  that  can  be  turned  about  a  horizontal  axis, 
and  thus  receive  light  perpendicularly  or  obliquely  as  desired.  It  is, 
however,  convenient  to  have  a  frame  instead  of  a  permanent  screen 
so  that  a  number  of  cards  of  different  color  or  brightness  can  be 
interchanged,  and  to  have  the  box  double  so  that  two  frames  can  be 
used  side  by  Hide  and  comparative  tests  can  be  made.  When  con- 
tn»8t  is  to  be  introduced,  a  second  pair  of  frames  above  the  tlrst  and 
high  enough  so  as  not  to  shade  them  ore  introduced.  The  cards  that 
aroused  in  these  upper  frames  must  each  be  pierced  with  a  hole, 
say  2x4  cm.,  near  tne  middle,  in  such  a  position  that  when  the  eye 
looks  through  them  from  the  top  of  the  box,  nothing  but  the  car<^ 
in  the  frame  below  can  be  seen.  The  hole  must  be  carefully  and 
cleanly  cut,  and  the  edge,  if  it  shows  white,  must  be  colored  like  the 
surface  of  the  card.  When  such  a  hole  is  looked  at  with  a  single  eye, 
it  is  easy  to  conceive  the  part  of  the  lower  card  seen,  not  to  be  really 
below,  but  apart  of  the  upper  card  itself.  This  illusion  might  be 
Btrengtheneu  by  the  use  of  a  feebly  convex  lens  to  exclude  exoot 

:commodation.  Changes  of  the  inclination  of  the  upper  frame 
'(provided  there  is  no  reflection  from  its  under  surfaces)  can  produce 
no  real  change  in  the  illumination  of  the  lower  one,  but  vary  strik- 
ing changes  seem  to  follow  such  changes  of  the  upper  one.  This 
instrument   in    finished     form,    though    without    the    additional 
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frames  for  contrast^  can   be   had   like  Hering^s 
of  Ida  mechanic,  R.  Rothe,  Pra^. 

Many  of  the  color  experimento  to  follow  can  be  ^^ ,_ 

before  a  considerable  aoaSence  by  the  use  of  a  piojectfcm  huAem, 
and  some  makers  of  lantema  have  diaerama  for  coDteaateolon,  ete. 
Their  preparation,  however,  can  offer  little  difficulty  to  thoee 
familiar  with  the  oae  of  the  lantern  and  with  t^e  ordinao'  foraos  of 
the  experimenta. 


A  given  color  senaation  may  be  changed  In  three  vmrv:  la 
torUj  in  int^ntUy,  and  in  taturaiion,  or  to  oee  HazweU's  terae,  ia 
kme^  $kadt  and  HiU.  Changes  In  coZor>ton«  are  snch  as  are  experi- 
enced when  the  eye  runs  through  the  sncceesiTe  colon  of  the 
spec^mn.  Changes  in  intentity  are  change*  in  the  hi  iwlil iioww  of  the 
color.  Changes  in  naturatiom  are  aoch  aa  are  nrodiieeoby  the  addi- 
tion of  white;  when  much  white  light  is  added,  the  ookkr  la  a  lltUe 
saturated.  Changes  in  intensity  and  saturation  if  ezoeariTO  Involve 
some  change  of  color- tone  also.  The  number  of  primary  oolora  ie 
variouB  in  various  theories;  red,  green  and  \iolet  ^or  bine)  are 
selected  by  the  supporters  of  the  Young- He  Unbolt*  theorr,  red, 
preen,  yellow  and  bine  by  Hering,  M&ch  and  others,  while  W  ondt  ia 
indisposed  to  make  any  particular  ones  more  original  for  sensation 
than  the  rest. 


127.  Color-blindness.  Holm^ren^s  method.  Spread  the  worsteds 
on  a  white  cloth  in  good  daylight.  Pick  out  a  light  green  ^i.  e.,  a 
little  saturated  green )  that  leans  neither  toward  the  blue  nor  the 
yellow:  lay  it  b^  itself  and  require  the  person  to  be  tested  to  pick 
out  and  lav  beside  it  all  other  skeins  that  are  colored  like  it,  not 
confining  himself,  however,  to  exact  matches,  but  ta^ng  somewhat 
darker  and  lighter  shades  also,  so  long  as  the  difference  is  only  xn 
brightness  and  not  in  color- tone.  Do  not  tell  him  to  pick  out  **  the 
greens*'  nor  require  him  to  use  or  understand  color  words  in  any 
way;  simply  reouire  the  sorting.  If  he  makes  errors,  putting  graya, 
UCTt  brownSf  salmons  or  straws'  with  the  green,  he  is  oolor*btmd; 
if  ne  hesitates  over  the  erroneous  colors  and  has  oonaxderable  diffi- 
culty, his  color-viaion  is  probably  defective,  bnt  in  a  lees  degree.  If 
the  experimentee  makee  errors,  try  him  further  to  discover  whether 
be  is  red-blind  or  green-blind  by  asking  him  to  select  the  oolora, 
inclnding  darker  and  lighter  shades,  that  resemble  a  puiple  ( near 
magenta)  aketn.  If  he  Is  red-blind,  he  will  err  by  selecting  bines 
or  violete,  or  both;  if  he  is  green-blind,  he  will  select  green  or  gray, 
or  both,  or  if  he  chooses  any  blues  and  violets,  Uiey  will  be  the 
hrl|diteflt  shades.  If  he  makee  no  errora  In  this  ceee  after  having 
maoe  them  in  the  previoos  case,  his  color-bUndnesa  ia  inoomplete. 
Violet  blindneaa  is  rare.  Complete  certainty  in  the  use  of  even  such 
a  simple  method  as  this  is  not  to  be  expected  without  a  full  study  of 
the  method  and  experience  in  its  apphcation. 

On  oolor^btiodiMM  and  mKbods  of  imUhk  lor  Itcf.  HetmbotU:  Op.  dt.  Qs  MTSTt, 
4M^iS;6i»«-SQ0.MT.M«;r.  aM.400.  JeflriM:  Color  hUiidiie«.  lu  dutirenkad  iu  de- 
tocttoa.  BoflUMi,  ISTt  (tUs  work  ooBtalna  »  «eT6iit««fi-p«it«  WbUofrrmphy  on  oolor-Miod- 
oflHaDdkl»drBdlopic«):«lsoaBsnlcleoiiColorbluMiMHlDtlw  Refcresoe  HsaAbook 
flflbc  M«dtcAl  BdMOM.  K««  York,  UM,  a  Ml-  BurlaMi  ud  oCh«s:  R«oort  of  cta« 
Borsl  BoctMy**  OooimHtM  oo  Ooloar  VWoa.  ProcTBoTiD  8oc.  U.  Na  311.  JuIt  19,  IflM. 
B«Hiic:  Ztu-  Dlagftflllk  Am  irkiteDbaadhctt.  Archiv  rOr  OphthalmolOKtc.  XXXVl,  1M». 
Bcfli.  Z17-333:  alsoDtoUBtaraoefeiinir  etnadtirer  StCrunvvB  d^s  Fkrtien>fanea  miMab 
bioocalarer  riilwaUJ<ilHSi|Hii      iii"li  f.  OpbUtal.,  XXXVI,  1I«0,  H.  3,  1  XS.    Sm  ftlw  a 

*  It  la  difficult  to  irive  th^  tiziu  accurat^lj  In  words.  Tike  erperlmecter  should  coosaU 
the  ookired  ckarw  pTea  la  tbe  booki  of  Jeffrie*  nwotioaed  Ln  Uw  bibUofraphy. 
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Kper  by  Hesa  to  tb«  suae  plan>,  pp.  M^B.  Klrschmum:  Beltrttge  zur  KetmtniM  der 
rbeobUndhelt.  Wundt's  Fhilof^.  Studlon.  Vni.  1S02.  Hefte  2  u.  a.  Helmholtz.  Heriar. 
Klncbmano  mad  otheni  frlvH  exact  methods  for  detenDtning  the  parttculur  colon 
that  are  Ucklue.  Oo  dUTereucM  In  t^ie  ft)jp«r»nt  extent  of  th#  BpFCtruni  In  dlfferoot 
obaervera,  nee  Morgan:    AniiDiU  Life  uad  fnt^llif^nw,  pp.  280-283. 

128.  Vision  with  the  peripheral  portiona  of  the  retina,  d.  Oampim- 
etry.  Color -blindneBs  is  Dormaj  on  the  peripheral  portion  of  the 
reuna.  At  the  very  centre  the  pigment  of  the  yellow  spot  itself 
interferes  somewhat  with  the  correct  perception  of  mixed  colors 
containing  blue  (cf.  Ex.  110).  In  a  zone  immediately  surroundine 
this  all  colors  can  be  recognized.  Outoide  of  this  afjain  is  a  second 
zone  In  which  blue  and  yellow  alone  can  be  distinguished,  and  at  the 
outermost  parte  not  even  these,  ail  colors  appearing  black,  white  or 
gray.  The  zones  are  of  course  not  Hharply  bounded,  but  blend  into 
one  another,  their  limits  depending  on  the  intensity  and  area  of  the 
colors  used.  a.  With  the  campimetrical  apparatus  at  hand,  find  at 
what  angles  from  the  centre  of  vision  on  the  vertical  and  horizontal 
meridians  of  the  eye  the  four  principal  colors,  red^  vellow,  green 
amd  blue,  can  be  recognized ;  tr>'  also  for  white,  ^eep  the  eye 
steadily  nxed  on  the  fixation  mark  of  the  instrument  and  have  an 
assistant  slide  the  color  (say  a  bit  of  colored  paper  6  mm.  square 
pasted  near  the  end  of  a  strip  of  blaclc  cardboard  an  inch  wide) 
slowly  into  the  field  from  the  outside.  It  will  be  well  to  move  the  paper 
slowly  to  and  fro  at  right  angles  to  the  meridian  on  which  the  test  is 
made,  so  as  to  avoid  retinal  fatigue.  Take  a  record  of  the  point  at 
which  the  color  can  first  be  given  with  certainty.  Repeat  several 
times  and  average  the  results.  The  size  of  the  colored  spot  shown 
should  be  constant  for  the  different  colors,  and  the  background 
(preferably  black)  against  which  the  colors  are  seen  should  remain 
tne  same  in  all  the  experiments.  6.  Repeat  the  tests  with  a  colored 
square  10  mm.  on  a  side,  and  notice  the  earlier  recognition  of  its 
color  as  it  approaches  from  the  periphery,  c.  Try  bringing  slowly 
into  the  field  ( best  from  the  nasal  siae )  bits  of  paper  of  various  color, 
especially  violet,  purple,  orange,  greenish  yellow  and  greenish  blue; 
or  better,  hold  the  bit  of  paper  somewhat  on  the  nasaJ  side  of  the 
field  and  turn  the  eye  stowh'  toward  it,  beginning  at  a  considerable 
angle  from  it.  If  the  paper  is  held  before  a  background,  contain- 
ing a  line  along  which  the  eye  can  approach  the  paper,  the  eye  will 
be  assisted  in  making  its  approach  gradual.  Observe  that  on  the 
outer  part«  of  the  retina  these  colors  first  get  their  yellow  or  blue 
constituents,  and  only  later  the  red  or  green,  and  appear  in  their 
true  color.  If  the  range  of  choice  is  sufiicieutly  large,  it  may  be 
possible  to  find  a  red  (inclined  toward  red  purple ),  a  green  (inclined 
toward  the  blue),  which,  like  pure  blue  and  yellow,  change  only  in 
saturation  and  not  at  all  in  color  tone  as  they  move  inward  toward 
the  centre  of  the  field.  These  four  colors  are  the  t7rfnr6enorprimary 
colors  of  Hering. 

Helmholtc:  Op.  dt.,  Qs  37{-374.  F.  39B-400.  Heas:  Ueber  den  F&rbenslsn  bel  lodlrek- 
tom  Beben,  Archlv  (Or  OpbthAlmolofde.  XXJCV,  1S»»,  B.  4.  HerlDg:  Ueber  dt«  Hryo- 
tta«a8BnirBrkIttrunaderperiphen*nFarb«tihlln(lMe[t,  Arcb.  f.  Opbth..  XXXV  ISW,  H. 
4,  pp.  8a-B8;XXXVL  H.  1,  3M.  Fictc:  Zur  Tbeorie  dea  FArbeaalDDeB  bei  Inmrektem 
Beben.  PflQver'B  Arohlv,  XLVII,  MW,  rti-'l&i.    Aubert.  Pbrs.  Ope,  639Me. 

120.  Changes  in  color  tone.  With  spectral  Ughts,  change  of 
vibration  rate,  if  not  too  small,  means  cnange  of  color  tone,  but 
equal  changes  in  vibration  rate  do  not  involve  eoual  changes  in 
color  tone.  The  change  of  color  tone  is  most  rapid  in  the  green 
region  of  the  spectrum,  lees  rapid  at  the  red  and  violet  ends.  a. 
With  the  spectroscope  and  daylight  find  the  characteristic  D,  JS?,  F 
and  H  lines.  The  D  line  lies  in  the  golden  yellow,  E  in  the  green,  F 
in  the  blue,  and  Hat  the  end  of  the  violet.    Between  the  D  line  and 
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the  F  tine,  the  vibration  rate  changes  from  SM  to  440  biHioD  Tibr*- 
tions  per  aeoond,  and  the  color  mna  from  yellow,  Ifarovg^  creea  ta* 
bloe,  while  from  Flo  &,  with  the  ^nmtmr  ehaage !■  Tfhratfoii  rat» 
from  040  to  790  billion  per  second,  the  change  is  only'  from  bine  to 
violet,  c.  Notice  the  tendency  of  the  snooeaskm  of  spectral  colors 
to  return  upon  ItseU,  shown  in  the  resemblMioe  of  tte  red  and  vio- 
let. 

BtfnfcolU:    Op.  rU  .  O'  IM.  S».  Qi  SH.  T.  m.    Bood:  0^  Ht.,  XT     WnA:  Om. 
I.  «2i.     Tick:     Op.  rit..  173-17&.  lO.     AuboK.  Ptjm.  Opt.,  &tO. 

180.  Clianges  in  intenaitr.  Black  and  white.  Blaok  aad  wl 
■re  the  extremea  of  intenaity  in  the  esaios  of  grays.  Tte 
black  and  white  of  conversation  are  ooosldeniblv  short  o# 
extremes,  a.  Compare  a  hit  of  black  velvet  or  oLack  cardboard 
with  the  black  of  the  black  box  described  above,  b.  Compare  ordi- 
nary white  paper  in  diffused  light  with  the  same  in  direct  sontMkk 
or  with  a  brightly  illaminated  white  clond.  c.  Jost  observable  m- 
ferences  with  medium  intensities.  Prepare  a  disk  like  that  shown 
in  the  accompanpng  cut  by  draw- 
ing along  a  radius  of  the  disk  a 
■nccession  of  short  lines  of  eqoal 
breadth.  Let  the  breadth  of  the 
line  correspond  to  about  one 
degree  on  the  edge  of  the  disk. 
Since  the  breadth  of  the  line  is 
everywhere  the  same,  it  will 
occupy  a  relatively  greater  portion 
as  it  neara  the  centre.  When  the 
disk  is  set  in  rapid  rotation,  each 
short  line  will  give  a  faint  gray 
ring,  those  at  the  onter  edge  being 
very  faint,  those  nefarer  the  centre, 
darker.  Hnd  which  is  the  faintest 
ring  that  can  be  seen,  andcalcnlate 
the  proportions  of  black  and  white 
in  it.>  The  ratio  of  the  black  to 
thewhite  measuresapproximately  the  JQst  observable  decrease  in  in- 
tensity below  the  general  brightness  of  the  disk.  The  results  of  Helm- 
holtz  and  Aubert  are  respectively:  Helmholtz,  l:117to  1:167.  Anbert, 
1 :  102  to  1 :  ISO,  the  differences  depending  on  the  intensity  of  the  gen- 
eral illumination  of  the  disk.  Some  wandering  of  the  eyes  is  help- 
ful, but  too  rapid  motions  of  the  eyes,  which  tend  to  break  np  the 
even  gray  of  the  rings,  must  be  avoided.  It  is  absolutely  essentiai  to 
have  the  rotation  verj-  rapid  and  perfectly  free  from  vibration  —  so 
rapid  that  with  the  moderate  motions  of  the  eyes,  the  uniform  gray 
of  the  rings  is  not  disturbed.  If  great  rapidity  is  impossible,  replaoe 
the  single  black  line  by  two  of  proportionately  less  breadui  on 
opposite  sides  of  the  disk,  or  by  four  at  90^. 

Helmholu:  Op.  eft.,  G',  SM3M,  Gt,  no-3l6.  F.  4U  «».  AutMTt:  FUjilot  OpUk.. 
410-191. 

131.  Changes  in  intensity.  Colors  other  than  black  and  white.  At 
their  maximum  intensity,  all  colors  tend  toward  white  or  yellowish 
white,  green  becoming  orst  yellow  and  then  white,  red  progressing 
hardly  Deyond  the  yellow,  but  blue  and  violet  easily  reaching  white. 

iTbefonnula  for  tlMunouDtof  bUok,  aMamiDir  Umc  the  twAial  Udv  ti  abaolnlelr 
ViImA;  sod  taklas  some  ArUtrvy  poiatof  tbe  Ibw,  t.  g.,  the  middle  poiot,  for  tba  oaloa- 

UtlOB.  to  of  coune  — ^  m)itn  b  to  the  bresdUk  of  the  ndtol  line  sad  r  ths 
of  the  chown  polot  frcmi  the  centre  of  Che  dtok. 
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a.  Fix  a  prism  in  the  Hunlight  so  that  it  projecta  an  extended  spec- 
trum on  the  wall.  Hold  a  card,  pierced  with  ii  pin-hole,  before  the 
eye,  and  bring  the  eye  succeBsively  into  the  different  colors,  looking 
meanwhile  through  the  pin-hole 'at  the  prism.  Something  of  the 
same  kind  may  be  seen  by  looking  through  pieces  of  colored  glass 
atjthe  disk  of  "the  sun  behind  a  cloud  (in  which  case  the  portions  of 
the  cloud  seen  at  the  sides  of  the  glass  afTord  a  means  of  oompari- 
BOD),  or  at  the  image  of  the  sun  reflected  from  an  unsilvered  glass 
plate,  or  by  concentrating  light  from  colored  glass  on  white  paper 
with  a  convex  lens.  b.  It  is  easy  to  reduce  the  intensity  of  colors 
with  the  color-mixer  bv  spreading  the  light  of  a  colored  sector  over 
the  whole  surface  of  a  ^isk  otherwise  black.'  Make  a  succession  of 
mixtures  of  red  and  black  on  the 
color-mixer,  beginning  with  a  pro- 
portion of  red  that  makes  a  barely 
observable  change,  and  increase  the 
proportion  till  the  red  decidedly 
predominates  in  the  mixture.  Place 
a  smaller  disk  of  black  over  the 
larger  disks  bo  as  to  have  a  stand- 
ard black  in  the  field.  If  any  of  the 
red  shows  through  either  black  disk 
several  of  the  latter  should  bt>  used 
together  to  prevent  it.  Try  also 
with  the  other  chief  colors.  Disks 
like  the  diagram  { in  which  shaded 
parts  stand  for  color  and  solid  black 
for  black)  show  the  whole  aeries  of 
Buch   gradations  at  once,    though 

not  quite  so  satisfactorily,  c.  Carry  a  number  of  small  slips  of 
colored  paper  into  a  darkened  room,  or  look  at  them  through 
a  fine  needle  hole  in  a  card,  and  notice  the  order  in  which 
they  lose  their  color  auality.  a.  Adjust  the  spectroscope  so  that 
the  chief  Praunhofer  lines  can  be  seen,  and  then  gradually  narrow 
the  slit  through  which  the  light  enters  the  instrument.  Observe 
that  red,  green  and  vioJet-blae  with  a  trace  of  yellow  persist  longer 
than  the  intermediate  colors,  and  that  when  all  the  color  is  gone, 
there  still  remains  some  light  in  the  region  of  the  green.  This 
experiment  must  be  performed  in  a  dark  room,  or  the  observer  must 
envelope  his  head  and  the  ocular  of  the  instrument  with  opaaue 
cloth,  e.  Purkinje's  phenomenon.  In  a  light  of  moderate  britcut- 
ness,  choose  a  bit  of  red  paper  and  a  bit  of  blue  paper  that  are  about 
equal  in  intensity  and  saturation,  or  better,  make  such  a  pair  with 
the  color-mixer  DY  adding  white  or  black  till  the  intensity  and  sat- 
uration appear  the  same.  Carry  both  into  the  full  suuUght  and 
notice  which  appears  brightest.  Carry  both  into  a  darkened  room, 
or  observe  them  in  deep  twilight,  or  through  a  very  fine  needle 
hole  in  a  card,  or  even  with  nearly  closed  eyes,  and  again  notice 
which  seems  brightest.  Cf.  also  Ex*.  142n. 

HrtmholU:  Op.  eit.»  0>  iVi-iU]  on  ^,  284  28&,  333-3£i,  4«5,  4W;  on  b.  440.  4*1-478:  on  e, 
43»^430.  413  444.  01,234,290,  281,  317  321.  F.  315,  SW,  370,  4J(}-4U.  Flck:  Op.  cif..  300-302. 
Aubert.  Ptiyc.  Opt..  6Sl  ^1«.  lioud:  Op.  cit..  181  IM.  For  mesminimencs  of  Uit*  joHi 
nhfierTabk)  dlfTerences  of  inrcnnity  for  different  uolon,  ave  Helmboltz:  Op.  cit.,  G*  402- 
416;  Aubert.  Phyi.  Opt,  631;  Flck:  C>p.cf/.,  ITT.and  the  refer*  nwii  glrao  bytheiu.  Beo- 
sod:    Op.c^'r. 

132.  Changes  in  saturation.  Repeat  Ex.  1316,  using  colored  sec- 
tors or  stars  on  white  disks  instead  of  black.  If  st^r  disks  are  used, 
it  ia  best  to  give  the  rays  of  the  star  a  leaf  shape,  for  the  smaller 
qnaotities  ox  color  toward  the  outer  ends  of  the  narrow  rays  fall  to 

laiocf  th«  blAck  or  Che  di^k  la  rr^Uv  ft  Ttrry  dark  my.  thU  is  doc  kd  abaoluMlypura 
«X|>erlmeut,  but  1m  ftufilcieoUj  exact  for  the  purpose. 
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make  an  impression  on  the  white.  Notice  the  paling  of  the  color 
when  mixeo  with  white  and  the  relatively  preponderating  effect  of 
the  latt«r.  Notice  aI»o  a  tendency  to  change  in  color  tone  as  well 
as  in  saturation,  especially  when  the  amount  of  color  is  small.  Red 
tends  toward  rose,  orange  toward  red,  indigo  toward  violet,  blue* 
green  toward  blue,  etc.  Accordinfc  to  Rood's  experiments  with  tbe 
color-mixer,  yellow-green  and  violet  are  onchanged;  Helmholta 
with  spectral  colon  gets  somewhat  different  results. 

Bood:    Up.  ar.,]»i-301. 

133.  Size  of  the  colored  field.  The  color  sensation  is  not  inde- 
pende  nt  of  the  size  of  the  retinal  area  stimulated,  if  the  latter  is  small: 
and  is  also  affected  by  the  background  SKainst  which  the  small 
colored  area  is  seen.  Paste  on  pieces  of  black  and  white  cardboard 
•mall  squares  of  several  kinds  of  colored  paper,  one  series  5  mm. 
square,  one  2  mm.  square  and  one  1  mm.  square.  Walk  backward 
from  them  and  notice  their  loss  of  color.  Observe  also  the  changes  in 
color- tone. 

Hetmbolt^:     Op.  of..  (33  STi-STft.  Gi  800.  P.  aW-400.     Aabert:     Phjv.  Opl,USSM.     B. 
Fick :  NoUi  Ubrr  FarbeDcmpflDdiuic,  Pftttger't  ArclilT.  XVn.  ItTB.  ISA  lU. 

134.  Some  Phenomena  of  Rotating  Disks.  Talbot- Plateau  Law. 
Id  several  experiments  of  this  section  use  has  been  made  of  rotat- 
ing disks  in  studying  colors  and  color  combinatioTi.  All  such  use 
depends  on  the  phenomenon  of  positive  after-images  (Cf.  Ex.  IIA, 
Amer.  Jour.  PHyciol.,  IV,  1891-92.  486).  A  disturbance  set  up  in  the 
retina  does  not  at  once  subside,  but  lasts  an  instant  after  the  re- 
moval of  the  stimulus.  If  stimuli  follow  In  sufficiently  rapid  suc- 
cession the  disturbances  are  added  to  one  another  and  fused  and 
the  result  is  the  same  as  though  the  stimuli  had  reached  the  retina 
simultaneously.  The  rate  of  succession  necessary  to  give  a  uniform 
sensation  is  from  2<3  to  30  per  second,  the  rate  depending  on  the  illu- 
mination of  the  diek,  the  nigher  rate  being  required  for  the  greater 
illumination.  When  once  this  uniform  sensation  has  been  reached 
the  color  and  brightnesa  of  any  given  concentric  ring  of  the  disk  are 
the  same  that  it  would  have  if  all  the  light  reflected  from  it  were 
evenlv  distributed  over  its  surface,  and  no  fiirther  increase  in 
rapidity  produces  any  effect  upon  its  appearance.  This  is  the  Tal- 
bot-Plateau  law.  Rotate  a  disk  like  that  shown  in  the  cut,  increas- 
ing the  rapidity  till  the  innermost  portion  gives  a  uniform  gray» 

When  this  occurs,  the  rate  of 
recurrence  in  the  outer  ring  is 
32  times  more  rapid  than  in  the 
innermost,  and  yet  no  differ- 
ence in  shade  is  to  be  seen.  To 
show  that  the  gray  is  actually 
of  the  same  brightness  that 
would  come  from  an  even  dis- 
tribution of  the  light  reflected 
from  the  whole  surface  of  the 
ring,  look  at  the  disk  when  at 
rest  through  a  double  convex 
lens  held  at  such  a  distance 
from  the  eye  and  disk  that  no 
distinct  image  is  formed,  but 
the  disk  looks  an  even  blur  of 
gray.  When  the  disk  is  put 
m  rapid  rotation  the  gray 
remains  unchanged. 
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On  rotetJnr  diMkii  uid  their  pheDomena  in  K«iierftl  cf.  Helmholu,  op.  dr.,  G-t  480-501.  Ql 
837*36&.  F.  U&^Tl.  Od  the  TalboC-PUtemii  Iam-  cf.  HelmholU,  op.  cit.,  Q*  M2-4S3,  Ql  99»- 
340.  F.  44fl-«0.     Aubert,  Phy«.  Opt.,  61Wlfl. 

135.  Some  Phenomena  of  Rotating  Disks.  Brockets  experiment. 
As  the  disk  used  in  the  last  experiment  is  allowed  gradually  to  go 
slower  and  fllower,  there  will  be  observed  in  one  ring  after  another, 
beginning  with  the  inner  one,  iust  as  it  loses  its  uniform  character, 
a  notable  brightening:.  The  white  sectors  now  have  opportunity  to 
produce  thesr  full  effect  upon  the  retina  before  they  are  succeeded 
and  their  impression  cut  off  by  black  sectors. 

BelmhoIU,  op.  cit.,  G^  491-185,  Ql  i&iiil,  T.  446-460.    Autwrt,  Ptiya.  Opt.,  610. 

136.  Some  Phenomena  of  Botating  Disks.  The  MUnsterberg' 
Jaatrow  phenomenon,  a.  When  the  disk  uaed  in  the  last  experiment 
gives  a  uniform  gray,  pass  rapidly  before  it  a  thin  wooden  rod  or 
Thick  wire,  and  notice  that  a  multitude  of  shadowy  images  of  the 
rod  will  appear  on  the  disk.  The  number  of  imageais  greatest 
in  the  portion  of  the  disk  having  the  most  frequent  interchange  of 
black  and  white,  b.  Exchange  the  disk  for  one  carrying  two  or 
more  colors.  Notice  the  repetition  of  the  phenomenon,  and  that 
the  colors  of  the  images  are  the  colors  (otherwise  completely 
blended)  which  the  disk  actually  carries.  The  explanation  of  the 
phenomenon  is  not  altogether  clear,  but  the  sudden  changes  of  the 
background  against  which  the  rod  is  seen  seem  to  have  an  effect 
not  unlike  that  of  a  stroboscopic  disk  or  of  intermittent  illumina- 
tion, which  would  show  the  rod  at  rest  in  Ita  successive  positions. 

Jutrow:    A  NoT«]  OpUcftl  IIIuaIod.  Amer.  Jour.  F9vch.,  IV,  IBOI^i,  201-308. 

137.  Some  Phenomena  of  Rotating  Disks.  Fechner*a  colors. 
Rotate  the  disk  used  in  Ex.  119  or  that  used  in  134,  or  indeed  almost 
any  black  and  white  disk  with  a  leas  rapidity  than  that  required  to 
give  a  uniform  gray»  keeping  the  eyes  from*  following  the  motion 
of  the  disk,  and  notice  the  play  of  colors  on  its  surface.  These 
vary  with  the  rate  of  the  disk  and  the  intensity  of  the  illumination. 
The  colors  may  not  at  once  appear,  bat  are  not  difficult  to  get  with 
steady  and  attentive  gazing.  The  colors  owe  their  existence  to  an 
analysin  of  the  light  of  the  white  sectors,  depending,  not  on  the 
different  wave  len^hs  of  the  colors,  as  in  the  case  of  the  prism,  but 
on  the  differences  in  the  times  at  which  the  different  primary  color 
sensations  reach  their  maximum  in  sensation.  The  intermittent 
stimulation  causes  a  rise  and  fall  in  the  intensities  of  the  funda* 
mental  sensationa,  but  the  instant  of  greatest  excitation  is  not  the 
same  for  all. 

HelmholU.  op.  ctff..  03  630  633,01  8B0  481,  F.  bOO^MS.    Aubert,  FhTS.  Opt..  600. 

138.  Color- mixing.  A  general  law  of  color- mixing,  and  one  upon 
which  almost  all  experiments  with  artificial  colors  must  depend, 
may  be  stated  as  follows:  Like  appearing  colors  produce  like 
appearing  mixtures.'  Thus  an  orange  that  is  mixed  from  red  and 
yellow  spectral  lights  will  produce  the  same  purple  when  mixed 
with  violet  that  spectral  orange  of  like  intensitv  would  itself  pro- 
duce. The  colorea  papers  with  which  the  expenmenta  below  are 
made  are  very  far  from  simple  colors  (as  can  easily  be  seen  by  look- 
ing at  scraps  of  them  on  a  black  background  through  a  prism),  yet 
they  produce  the  same  mixtures  that  spectral  colors  of  equal  tone, 
intensity  and  saturation  would  do.    Three  colors  properly  selected 

1  This  law  of  course  ha«  reference  to  the  mixture  of  colored  Ughti  and  out  to  mixtures 
of  plgmeaU  upon  the  palette. 
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from  thfl  whole  range  serve  to  produce  by  their  miTtnrea  all  the 
intermediate  colors  (though  generally  in  less  eatoration)  besides 
purple  and  white  (i.  e.,  gray).  The  colorB  generally  aelected  are  red, 
green  and  \'iolet.  Green  cannot  be  mixed  from  colors  that  them- 
selves do  not  retjerable  it,  i.  r.,  it  can  be  mixed  from  yellow-green 
and  bine-green,  but  not  from  yellow  and  blue,  and  not  in  an>'thing 
like  spectral  saturation,  a.  Mix  a  yellow  from  red  and  green 
on  the  color-mixer.  The  yellow  produced  will  be  dark,  and  as  a 
test  of  ite  purity  should  be  matched  with  a  mixture  of  yellow 
and  black  made  with  smaller  disks  set  on  above  the  first.  In  the 
same  way  mix  a  blue  from  green  and  violet  that  shall  match  a  mix- 
ture of  blue  and  black.  6.  From  red  and  ^'iolet  or  blue,  mix  several 
shades  of  purple  between  violet  and  purple,  c.  From  red,  green 
and  \iolet,  mix  a  gray  that  shall  match  a  mixture  of  black  and  white 
on  the  small  disk. 

For  dcmonstrational  purposes  the  result  of  mixing  two  colors  in 
different  proportions  can  be  shown  on  a  single  disk  of  the  star  form 
(see  Ex.  131)  by  painting  the  Htar  in  one  color  and  the  ground  of 
the  disk  in  another  (or  by  pasting  colored  papers  insteaa  of  paint- 
ing), but  in  either  case  some  trial  will  be  necessary  to  determine 
the  proper  size  for  the  rays. 

Hftimho'u,  op.cit.,  osanaie.  sao  322,  aaft-aa,  860.  S67,  S76  sw,  478. 4M.  oi  2:2-277.  s:*- 

»1.  UXt.  341,  F,  340  S6&,  M7  349.  4M.     Aub«rl.  i^tiyt.  OpU,  &31-&34.  fr37  »28. 

139.  Complementary  Colors.  The  combination  of  red,  green  and 
violet  mentioned  in  the  last  experiment  is  not  the  only  combina- 
Uon  that  will  give  white  or  gray.  For  everj' color  there  is  another 
or  complementary  color,  which  mixed  with  it  will  give  a  colorless 
combination.  Some  of  these  pairs  are  red  and  blue-green,  yellow 
and  indigo  blue,  g^en  and  purple,  blue  and  orange-yellow,  violet 
and  yellow-green,  a.  Try  several  of  these  pairs  upon  the  color- 
mixer,  matcning  the  resultant  gray  carefully  with  a  mixture  of 
black  and  white  on  the  small  disk.  It  will  probablv  be  found  fn 
some  oases  that  no  possible  proportions  of  the  colored  papers  at 
hand  will  give  a  pure  gray.  In  that  case  a  little  of  the  color  com- 
pleraentarj-  to  that  remaining  in  the  gray  must  be  added.  Su^)poBe 
the  red  and  blue-green  papers  give,  when  combined,  gray  wUh  a 
tinge  of  brown  ( i.e..  darK  orange),  a  certain  amount  of  blue  or 
Indigo  mnst  be  added  to  compensate.  For  example,  with  certain 
papers  180-  of  blue-green  -f-36-  indigo  +144'^  red  make  a  gray  that 
matches  90°  white  +270^  black.  To  see  the  true  complement  of  the 
red  used  it  is  then  necessary  to  prepare  a  disk  carrying  green  and  Indl- 

fo  only  in  the  proportions  of  180  and  36,  i.e..  300  blue-green,  60^'  indigo. 
n  the  same  wav  the  complement  of  the  oloe-green  used  is  a  bluer 
red  than  that  o\  the  rod  paper,  and  may  be  seen  by  iteelf  by  mixing 
288°  red  with  72°  indigo.  It  is  very  important  here,  and  in  all  cases 
where  a  resultant  white  or  gray  is  to  be  observed,  to  have  some 
undoubted  white  or  gray  in  the  field  to  prevent  illusions  over  very 
faint  tinges  of  color,  b.  Negative  after-images  when  projected  on 
a  colorless  gray  or  white  surface  are  seen  in  colors  complementary 
to  those  that  ^ve  rise  to  the  after-images.    Compare  a  pair  of  com- 

f>lementar>'  colors  found  in  this  way  with  the  same  pair  as  found  on 
he  color-mixer. 

HelmhotU.  op.  cil.,  03  316  310,  Ql  sn  378,  F.  3fl&-4«7.    Aulwrt.  Fhjv.  Opt..  S21~U4. 

Oomi^emeDtarr  colors  cad  be  well  Been  with  polarized  llirhr.  B«e  picture  of  the 
»otitit*noope.  an  inMrument  for  sbowfntf  ch«m  by  thli  meao^  in  Kooid,  rw.  ctf.,  lOS; 
dMCriptloD  of  Kobc'h  L-hrumatometer  (/brbenmcMtr),  Beliubuliz,  op.  tit.,  F  3i)7:  aiso 
the  Leukoekop,  H^lmholtz.  op.  ci'f.,  Q2  388,  uid  refeivDocw  there  given. 

140.  Other  Methods  of  Mixing  Colored  Lights,  a.  The  simplest 
of  these  methods  is  by  reflection  and  transmission.    The  colors  to 
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mixed  are  placed  on  a  horizontal  surface  on  opposite  sides  of  a 
vertical  glass  plate.  The  eye  is 
brought  into  such  a  position  that 
the  reflected  image  of  the  colored 
field  on  the  eye  side  appears  to 
overlie  the  field  on  the  ouier  side 
seen  through  the  glass.  The 
glass  must  of  course  be  of  good 
quality  and  clean.  The  rela- 
tive intensity  of  the  colors  can 
be  varied  by  varying  their  dis- 
tance from  the  glass.  Bringing 
the  colors  near  the  glaau  or 
raisina;  the  eye,  strengthens  the  reflected  and  weakens  the  trans- 
mitted light.  Strips  of  paper  placed  with  their  ends  next  the  glass 
will  show  an  even  olenduug  from  a  mixture  in  which  one  predomi- 
nates to  one  in  which  the  other  predominates,  provided  the  illumi- 
nation is  equal.  To  mix  two  colors  in  exactly  equal  proportions, 
arrange   them  with  black  and  white,  as  in  the  diagram   below. 


Black. 

White. 

Color. 

Color. 

White. 

BlAclr. 

Adiust  the  glass  till  the  grays  made  by  the  black  and  white  at  the 
enoB  exactly  match;  the  colors  i^ill  then  be  mixed  half  and  half. 

By  substituting  a  bit  of  glass  on  a  black  background  for  one  of 
the  colors  and  then  placing  the  Instrument  so  that  a  portion  of 
clear  sky  may  be  reneoted  In  the  glass,  it  ia  possible  to  mix 
sky  blue  with  its  complement,  or  with  any  other  color. 

o.  Colored  areas  placed  side  ]^  side  can  be  mixed  with  the  aid  of 
a  double  refracting  prism.  The  prism  doubles  both  fields  and 
causes  a  partial  overlapping.  In  the  overlapped  portion  the  colors 
are  mixeo. 

c.  Spectral  colors  can  be  mixed,  though  in  an  inexact  way,  without 
more  apparatus  than  a  prism  and  a  piece  of  black  cardboard.  Fit  a 
piece  of  black  cardboard  into  the  window  frame  so  that  it  shall  cover 
one  pane  completely.  Cut  in  the  middle  of  it  two  narrow  slita 
(1-2  mm.  wide  and  10  cm.  long),  meeting  each  other  at  right  angle* 
and  making  a  broad  V.  The  cutA  should  be  clean  and  sharp  and 
the  slitu  of  uniform  width.  Look  at  this  V  from  a  distance,  10  or  12 
feet,  holding  the  prism  vertical.  Each  arm  of  the  V  will  give  a 
spectrum,  and  where  they  cross,  some  spots  of  mixed  color  may  be 
made  out,  especially  the  red  and  violet  giving  purple,  and  red  and 
green  giving    yellow.      The    early    studies    of    Helmholtz  were 
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nude  with  npiiuratua  arranged  on  thla  principle,  bat  mor«  refia«d. 
If  Unafl  flnfT  than  can  conveniently  l>e  cat  in  the  cardboard  are  il«- 
aired,  they  c^u  easily  be  made  ( after  a  aoegeation  of  Prof. 
PlokerinK)  by  tracing  them  on  a  piece  of  smoked  gUas.  If  the  son- 
light  li  ojiowed  to  fall  on  a  prism  and  the  apectrom  Is  caught  on  a 
wnlte  wall  or  a  screen,  colors  may  be  mixed  with  a  doable  reteact- 
tng  prUm  like  the  colored  fields  mentioned  above. 

d.  flomnthing  may  be  done  in  the  way  of  miring  colored  lighta 
with  a  [>riHm  and  narrow  strips  of  paper  or  a  diagram  like  Plate  L 
or  still  Detter,  a  similar  diagram  in  which  black  takes  the  plaee  ot 
white,  and  vitie  iM*rjia.  Since  a  priam  refracts  different  kdnds  of  "  ' 
to  different  degrees,  It  produces  a  maltltude  of  partially  oren 
ImagM  of  a  bright  object,  which  appear  to  the  eye  as  colored 
(Observe  throngh  a  prism  a  sqnare  inch  of  white  paper  on  a  black 
background.)  These  overlapping  Images  may  oe  iUnstnted  by 
the  following  diagram,  in  which  the  horizontal  lines  stand  for  the 
images  and  the  capital  letters  for  the  colors  of  light  prodadng 
thorn. 


Q 
—  Y 


In  the  area  a  6  o  d  all  the  Images  overlap  and  the  white  of  the 
piip<«.r  is  still  Keen.  Toward  the  left  from  a,  however,  the  different 
Icinds  of  light  gradually  fail,  beginning  with  the  red.  The  sncces- 
slve  colors  from  greenish  blue  to  violet  result  from  the  mixture  of 
what  remains.    At  the  other  end  a  similar  falling  away  of  the  colors 

f lives  the  suooesslon  from  greetiish  yellow  to  rod.  In  Fig.  1,  Plate 
,  the  speotoa  seen  on  the  upper  and  lower  edges  of  the  square  are 
bronffhl  aide  by  side;  on  one  side  red,  orange  and  yellow,  and  on 
the  other  greenish  blue,  blue  and  violet.  The  colors  that  stand  side 
by  side  are  complementary  pairs  both  in  color  tone,  Intensity  and 
saturation;  for  the  greenitth  blue  la  the  white  of  the  paper  lees  the 
red.  and  the  blue  the  same  lesa  the  red,  orange  and  yellow,  and  so 
with  the  rtiat;  and  if  the  two  spectra  could  be  exactly  superposed 
thev  would  make  preolselv  the  white  from  which  thej'  originated. 

If  a  very  narrow  strip  or  white  upon  a  black  ground  is  looked  at 
through  tne  prism,  the  images  overlap  less  ana  another  color  ap- 
pears, namely,  green,  aa  may  be  seen  in  Fig.  2  on  the  narrow  white 
uand  between  tne  black  bars.  When,  on  the  other  hand,  a  narrow 
black  band  on  a  white  ground  ia  taken,  the  apectra  of  the  white 
surface  above  and  that  below  partially  overlap  and  give  another 
set  of  mixtures.  If  the  diagram  is  held  near  the  prism  at  first  and 
then  gradually  withdrawn  from  it,  the  advance  and  miring  of  the 
spectra  can  easily  bo  followed.  Bealdoa  the  greenish  yellow  at  one 
end  and  the  greenish  blue  at  the  other,  there  are  a  rich  purple, 
complementary  to  tlie  green  beside  it.  and  a  white  between  the  pur- 
ple and  the  greeniah  yellow.  The  last  is  a  white  produced  by  the 
mixture  of  the  blue  of  one  spectrum  with  the  complementary  yel- 
low of  the  other. 

In  Fig.  3  are  shown  a  number  of  color  mixtures  with  different  pro- 
portions  of   the   conatituents.    In  the   spectra   from   the   white 
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triangle  appear  mixtareB  of  each  color  in  the  apectrum  seen  on  the 
white  band  in  Fig.  2,  with  every  other  color  found  there.  Upon  the 
black  triangle  in  the  spectra  from  the  white  edges  above  ana  below 
are  seen  mixtures  stmilar  to  those  on  the  black  band  in  the 
same  figure.  The  diagram  should  be  at  such  a  distance  from  the 
prism  that  a  little  of  the  white  and  black  triangles  can  yet  be  seen. 


On 

S06,  S41.  346-^9:  F.  401-407,  4M,  4&7-4«l. 
Od  a  aod  (f,  Bensoii,  op.  ci't. 


methods  of  color  mlzior  cf.  Helmhnltx.  op.  cif.,  Q>  3M  36 

Aubert.  PhjB.  OpL 


4M,  491-493;  G^  103- 
681  634.  MucweU,  op.  eit.. 


141.  Contrast.  The  effect  of  one  color  on  another,  when  not 
mixed  with  it,  but  presented  to  the  eye  successively  or  in  adjacent 
fields^  is  known  as  contrast.  Two  kinds  are  distinguished,  Succcs- 
9iv€  contrant  and  Simultaneous  contrast.  The  color  that  is  changed 
or  caused  to  appear  upon  a  colorlena  surface,  is  known  aa  the  induced 
«olor;  the  color  that  caiises  the  change  is  called  the  inducing  color. 
Successive  contrast  is  largely  a  matter  of  negative  after-images, 
and  their  projection  upon  different  backcrrounds.  Successive  con- 
trast: a.  Prepare  a  set  of  colored  flelus  of  the  principle  colors, 
including  white  and  black,  say  3x5  inches  in  size,  and  some  small 
bits  of  the  same  colors,  say  1  cm.  square.  Lay  a  small  square  on 
the  black  field,  get  a  strong  negative  aft^r-image  and  project  it 
first  on  the  white  and  then  on  the  other  fields.  Notice  that  the  color 
of  the  after-image  spot  is  that  of  the  field  on  which  It  Is  projected 
minus  the  color  that  produced  the  spot;  e.  g.,  the  after-image  of 
red  projected  on  \iolet  looks  blue,  and  on  orange  looks  yellow.  Or, 
to  say  the  same  thing  in  other  words,  the  color  of  the  spot  is  a  mix- 
ture of  tbe  color  of  tne  after-image  with  the  color  of  the  ground 
upon  which  it  is  projected.  Thus  the  blue-green  after-image  from 
the  red,  when  mixed  with  violet,  gives  blue;  when  mixed  with 
orange  gives  yellow.  Notice  that  when  the  image  is  projected  upon 
a  field  of  the  same  color  it  causes  the  spot  on  which  it  rests  to  look 
dull  and  faded,  but  when  it  is  projected  upon  a  field  of  comple- 
mentary color,  it  makes  the  spot  richer  aud  more  saturated.  In 
general,  colors  that  are  complementary  or  nearly  so  are  helped  by 
contrast,  those  that  resemble  each  other  more  nearly  are  injured  in 
appearance.  &.  These  effects  in  even  greater  brilliancy  can  be  seen 
by  lajnng  the  small  squareof  color  directly  on  the  larger  colored  sur- 
face, staring  at  it  a  few  seconds  and  then  suddenly  puffing  it  away 
^ith  the  breath.  Cf.  also  Ex,  128.  c.  This  contrast  effect  may  bo 
80  strong  as  actuallv  to  overcome  a  moderately  strong  objective 
color.  Place  a  small  piece  of  opaque  orange  paper  in  the  middle  of 
a  pane  of  red  glass  and  look  through  the  glass  at  a  clear  sky  or 
bnght  cloud.  The  strength  of  the  Induced  blue  green  will  be  suffi- 
cient to  make  the  orange  seem  blue.  d.  The  contrasting  color  may 
even  be  made  to  appear  upon  a  siurface  faintly  tinged  with  Inducing 
color.  Rotate  one  of  the  disks  used  in  Ex.  132  or  Ex.  1316  rapidly 
enough  to  produce  an  even  mixture.  Bring  the  eye  within  six  oV 
eight  inches  of  the  disk,  stare  steadily  at  the  centre  for  ten  or 
twenty  seconds;  then  sudaenly  draw  back  the  head.  The  comple- 
mentary color  wUl  appear  to  rush  in  upon  the  disk  from  all  sides. 
The  explanation  is  that  after  the  withdrawal  of  the  head  the  retinal 
image  of  the  whole  of  the  disk  rests  upon  the  part  before  fatigued 
by  the  intensely  colored  center  of  the  disk. 

HMmboltx,  op.  ctt.,  Qt  &37-643,  Ql  SS9-39'i.  F.  S1»-61S. 

142.  Mixed  contrasts.  When  special  precautions  are  not  taken 
to  exclude  successive  contrast,  both  kinds  co-operate  In  the  general 
effect.    Some  of  the  results  are  striking  and  beautiful,    a.    Colored 
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xegponding  to  the  black  of  the  horizontal  diagram,  the  green 
OompoTient  \^ill  be  wanting  and  the  faint  white  (i.  e.,  gray)  snonld 
appear  by  itself.  It  does  not,  however,  because  of  the  contrast  color 
inauced  upon  it.  As  a  matter  of  fact,  the  black  portions  are  not 
absolutely  black;  the  small  amount  of  light  that  comes  from  them 
tends  on  one  hand  to  make  the  green  one  (image  of  the  black  of  the 
vertical  diagram )  a  little  whiter,  and  on  the  other  hand  to  counter- 
act the  contraHt  in  the  purple  one  by  adding  to  it  a  little  green.  Try 
the  experiment  with  otlioi:  gla«»eB  than  ^een.  (2)  Another  form 
Of  the  mirror  contrast  experiment  is  a8  follows.  Place  a  mirror 
where  the  sky  or  a  white  surface  of  some  kind  will  be  seen  reflected 
in  it.  Lay  upon  lia  surface  a  plate  of  colored  glass,  green  for  example, 
and  hold  a  little  way  above  it  a  narrow  strip  of  black  cardboard 
or  a  pencil.  Two  images  will  be  seen:  one  a  vivid  green,  the  other 
a  complementary  purple.  Tlie  green  image  belongs  to  the  surface 
reflecuon  of  the  colored  glass,  as  may  be  proved  by  observing  that 
when  the  strip  of  cardboard  touches  the  surface,  the  green  Image 
touches  it  also.  The  explanation  will  readily  be  understood  from 
the  accompanying  diagram. 
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In  the  diag:ram,  .4  represents  a  white  surface,  C  the  strip  of  card- 
board, £the  plate  of  ^con  glass,  Fthe  glaas  of  the  mirror.  As  in 
Ragona  Scina'H  experiment,  the  white  surface  is  reflected  unchanged 
Crom  the  upper  surface  of  the  green  glass.  A  ^ood  deal  of  the  light, 
however,  traverses  the  green  glass  and  the  mirror,  is  reflected  from 
the  back  of  the  mirror,  traverses  the  ffreen  glass  again,  and  tinaUy, 
as  a  strong  green,  mixes  with  the  white  reflected  from  the  surface 
of  the  green  glass,  forming,  as  in  Ragona  Scina's  experiment,  a  light 
green  field.  The  black  strip  C  is  reflected  at  O,  that  is  to  say,  at  O 
&  a  place  where  the  white  from  the  surface  A  is  cut  off.  and  only 
green  from  M^  bv  way  of  S,  Is  present,  hence  ita  image  appears 
green.  But  C  is  also  reflected  at  T  (or  its  light  Is  wanting  there  >,  so 
that  the  white  reflected  from /fis  unmixed  with  green.  By  contrast, 
it  appears  purple.  It  is  easy,  by  substituting  for  C  a  gray  strip  that 
will  send  some  light  through  the  glass  at  0  and  R,  to  show  that  con- 
trast can  suppress  an  actually  present  objective  color. 
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e.  Meyer's  experiment.  Lay  on  n  large  colored  field  a  amaU  piece 
of  gray  or  even  olack  paper  (e.  p.,  1  om.  wide  by  2  cm.  long),  and 
cover  the  whole  with  a  piece  of  semi-transparent  white  paper.  The 
contrast  color  will  appear  on  the  gray  paper.  If  thin  tiasue  paper 
is  uited,  more  than  one  thickness  may  be  needed  for  the  beat  result. 
R.  Jong,  Heidelberg,  sella  a  book  (for  Becker's  Florvervuchf)  of  al- 
ternate leaves  of  colored  and  tissue  paper,  with  two  gray  Hnga 
attached,  made  expressly  for  Meyer's  experiment.  Paper  mate, 
woven  one  way  of  gray  paper  and  the  other  of  colored,  show 
this  contrast  beautifully,  as  Hering  mentions.  They  may  easily  be 
made  from  kindergarten  materials. 

d.  Mixed  contrasts  with  the  color-mixer.  (I)  Disks  made  on 
the  pattern  of  the  cut  at  the  left  show  beautiful  oontraatlng  grays. 


I 


The  same  can  be  shown  also  by  laying  a  number  of  small  sheetn 

of  tissue  paper  over  one  another  in  8U( 

overlap,  making  a  portion  where  there  is  but  a  single  thickness, 


eh 


a  way  that  they  partially 


of  tissue  paper  over  one  another  in  sue 

and  next  it  a  portion  where  there  are  two  thlcknessee,  and  next 
that  again  one  of  three  thicknesses,  and  so  on.  When  the  whole  is 
held  up  to  the  light,  the  contrasts  of  adjacent  portions  are  very 
easily  seen.  (2)  Contrast  colors  can  be  shown  finely  with  disks 
like  that  in  tne  cut  at  the  right,  in  which  the  shaded  portions 
represent  color,  the  black  portions  black  and  the  white,  wnite.  A 
little  care  is  necessary  in  fixing  the  proportions  of  the  color 
to  white  and  black  in  the  disks  for  contrast  colors,  but  in  general 
the  brightness  of  the  gray  should  be  about  that  of  the  color. 

On  a  rf.  H«Imboliz.  op.  Ht.  F  ftlT&lO,  &31;  (l.i  303-395,  4M:  0.^  661^M.  Hering; 
IJeber  dlo  Theorlo  dtm  slmultaoen  OoDtrastea  tod  Helmholu;  Dto  farbleca  8climtt«ti. 
Ffiaffer'H  Ar^^hlT,  XL.  173.    V.  Bftwld.  op.  c<r 

On  t,  (iMTf.  Hehnholu  op.  eit.  V.  &31-fin-  O.i  iHiAM;  0-3  &5T.&M  HeHnx:  Ueberdle 
Tfaeorip  dea  tdmu)tan»Q  rontraBtm  von  Helmholtz;  Ivr  Spl«>fC(*lRODtr»stvermich.  PflQ- 
ger'a  Archlv.  SU,  ISST,  56»^7.  Wundl,  op.cit.,1,  *92.  Bee  also  the  phrslolofrtoB  la 
Beovral- 

On  b  (2}  cf.  T>o»e:  Veraucte  Qber  mbjectlve  Cnmrlemcntarfarben.  Po«rg.  Ahil,  XLV, 
1888,  158.    HelmholU,  op.  di  V.  Ut.  0.1406;  Q.3  5(8.     V.  Be7j>ld.  nn.  at. 

One  Helinbolu,  op.  ci(.  F.ftSS,  680  &S1;  Qi  t98,  «M  406;  G/'-  HI  Hi.  Herins:  Deb«r 
die  l^porie  dw  BiuiuliAueo  Oootraatf*  von  HelmhnlU;  D«r  CoairastvrrBucfa  voo  H. 
M«yer  un.1  dl*  Versuche  am  rarbpnkrpiBel.  rtlGieer'n  Arvhiv.  XU.  M8T.  1  OT. 

ODd.  Hrlmbolu,  op  clt.  F.  MM-iS;  (i.i  411-lU.  G3  bU-bi'.  Herlne-.  op.  cit.  on  c 
V.  B#ioM.  op.  ctf.    Meyer.  Powf-  Ann..  XCV.  170,  Phil.  Ma«..  8er.  *  IX.  M7. 

For  quADUtaiiTe  measiiremeota  of  ooncrai*t  of  Knjn  cf .Ebblntrhauft,  Die  0««et«inAaalr- 
fceft  dea  HeUiKkoltHconiraabia.  SlUber.  d.  k.  I*rviu.  Akad  Berlia.  SlU.  v.  1,  iHso..  1887. 
I^ehmanp:  Ueber  die  AiiweDdunK  der  Meibod^  der  mittlAren  AbMtufuujtan  auf  den 
Uebtiiaa:  Die  quaatitaUre  Beetlmmung  dea  UcbCoontraatea.    Wuodt'B  PhUoa.  Btudlcn, 
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143.    Conditions  that  influence  contrast 
stronger  when  the  colors  are  near  together. 


a.  Contrast  effects  are 


(1)  Laj'  a  bit  of  white 
paper  on  a  black  surface,  e.  g..  a  piece  of  blacJc  velvet,  and  notice 
that  the  paper  is  whiter  and  tlie  velvet  blacker  near  the  margin  of 
the  paper  than  elsewhere,  notwithstanding  that  the  eye  moves 
about  freely.  This  has  received  the  name  of  "Marginal  contrast" 
(Randcontrofii).  (2)  On  a  piece  of  gray  paper,  the  size  of  a  letter- 
sheet,  lay  two  strips  of  colored  paper  close  side  by  side  (e,  gr., 
fiieces  of  red  and  yellow  or  of  green  and  blue,  I  cm.  wide  by  4  cm. 
ong).  Below  them  to  the  right  and  left  as  far  apart  as  the  paper 
willpermit,  lay  two  other  strips  of  the  same  size  and  color,  red  on 
the  red  side  of  the  former  pair,  yellow  on  the  yellow  side.  Notice 
the  effect  of  the  difference  in  distance  on  the  contrasting  pairs. 
Contrast  of  this  sort  is  at  a  maximum  when  one  color  entirely  sur- 
rounds the  other. 

b.  Effect  of  size.  When  the  ax^a  of  the  inducing  color  is  lax^e 
and  that  of  the  induced  color  is  small,  the  contrast  is  shown  chiefly 
on  the  latter;  when  the  two  areas  are  of  about  equal  size,  as  in  a  (2) 
above,  the  effect  is  mutual.  Trj*  with  large  and  small  bits  of  paper 
upon  a  colored  field. 

c.  Borders  and  lines  of  demarkation  that  separate  the  contraating 
areaa  tend  to  lessen  the  effect  by  excluding  marginal  contrast. 
Repeat  Ex.  142c,  usinp  two  slips  of  gray  paper  6  mm.  wide  by  2  cm. 
long,  substituting  a  piece  of  moderately  transparent  letter  paper  for 
the  tissue  paper.  When  the  contrast  color  has  been  noted,  trace 
the  outline  of  one  of  the  slips  with  a  fine  ink  line  upon  the  paper 
that  covers  it.  Notice  that  the  color  nearly  or  quite  vanishes.  This 
experiment  and  others  like  it  play  an  important  part  in  the  psycho- 
logical, as  oppoRPd  to  the  phvsio logical,  explanation  of  simultaneous 
contrast ( see  HelmholtK,  op.^cii.  F,  533  f.,G.'  406  f.,  G.=  659  f.,  but 
cf.  also  Ex.  144).  Such  a  black  border  will,  however,  also  make  a 
weak  objective  color  inWsible.  A  disk  like  that  in  the  cut  accompany- 
ing Ex.  142d,  when  provided  with  a  second  contrast  ring,  marked  off 
on  both  its  edges  vvith  a  Arm  black  line,  shows  a  weakening  of  the 
induced  color  in  the  bordered  ring. 

d.  Saturation.  Contrast  effects  are  generally  most  striking  with 
little  saturated  colore,  [  1  )  Compare  the  effect  of  Increasing,  de- 
creasing and  extingnishing  the  second  non-colored  light  in  the 
colored  shadow  yxperimentti.  It  is  necessary,  however,  to  see  to  it 
that  reflected  light  from  the  walls  and  surrounding  objects  does  not 
complicate  the  experiment.  (.2)  Compare  the  intensity  of  the  con- 
trasts in  Meyer's  experiment  (Ex.  142c)  before  and  after  the  appli- 
cation of  the  tissue  paper.  Notice  also  the  part  played  by  the  white 
light  mixed  with  the  colored  light  in  the  mirror  contrast  experi- 
ments above.  Powerful  contrasts  with  the  most  saturated  colors 
can  be  observed,  however,  when  the  proper  conditions  are  fulfilled. 

Od    helprul  condlUoni  lo  general  cf.  HelmbolU,  op.  cif.  F.  &13M4,  0.1    900-301.  Q.3 
64^641. 
On  c.    HplmbolU.  op.  at.  T.  MO-MS.  Q.i  411-414.  G.'  M«-M7. 
On  d,    HelmholU,  op.  cit.  F.  S3ft-d34,  Q.  >  800-400. 

144.  Simultaneous  contrast.  The  effects  of  simoltaneoos  con- 
traut  are  often  lost  in  the  more  striking  ones  of  successive  contrasts, 
and  the  first  requisite  of  an  experiment  on  simultaneous  contrast  ia 
the  exclusion  of  the  successive.  This  is  not  difficult  in  experiments 
in  colored  shadows,  a.  Place  a  piece  of  white  paper  in  such  a  po- 
sition that  it  may  be  illuminatea  at  once  from  the  window  (if  the 
day  be  overcast /and  from  a  gas-jet.  Set  upon  it  a  small  block  or 
other  object,  about  1^  by  3  inches  in  size,  and  either  black  or  white 
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in  color.    Light  the  gas  and  obfterre  the  two  ahAdowm,  one  cast  b^ 
the  light  from  the  window,  the  other  by  the  Ka«*    The  first  win  ij>- 
pe*r  Yellowish,  tho  second  clearly  bine.'    Aajost  the  distance  and 
poffltion  with  reference  to  the  lig;£t  so  that  the  shadows  shall  appear 
about  equally  dark,  and  the  blue  shadow  shall  be  as  sharpir  bounded 
as  possible,  and  to  that  end  have  the  nhadow  cast  by  the  eoge  rather 
than  the  flat  side  of  the  flame.    The  color  of  the  yellowish  shadow 
is  objective  and  due  to  the  yellow  of  the  gas-flame,  that  of  the  blue 
is  due  to  the  contrast^  but  largely  as  yet  to  succeesive  contrast. 
Put  a  dot  in  the  centre  of  the  blue  shadow,  to  serve  as  a  fixation- 
point,  tuid  another  on  the  &6ge.     Fasten  a  paper  tube  (preferably 
nl~    'r~-:^i  inidde  >  so  that  it  can  easily  be  shifted  from  one  dot  to 
t  Out  off  the  gas-light  by  holding  a  cjird  l>etu-een  it  and 

11..    ....j'^xi.;    adjust  the   tube  so  that   the  dot  in  the  middle  of  the 

shadow  may  be  fixated  without  any  of  the  parts  of  the  field  outaide 
of  the  sha<low  being  seen.  M'ait  until  sui  of  the  blue  has  disap- 
peared from  the  shadow,  and  then,  still  looking  through  the  tube, 
remove  the  card.  The  field  remains  entirely  unchanged  and  ap- 
pears, as  before,  a  oolorle8B  gray.  The  former  blue  color  is  thus 
shown  to  be  subiectlve  and  due'to  contrast  with  the  yellow  lighted 
area  in  which  it  lies,  b.  Cut  off  the  gaa-Ught  again  and  adjust  the 
tube  so  that  the  dot  In  the  edge  of  the  shadow  may  be  fixated.  Tak- 
ing great  precaution  not  to  move  the  eye,  withdraw  the  card.  The 
part  of  the  field  of  the  tube  filled  by  the  shadow  will  appear  bluish, 
that  of  the  remainder  reddish-yellow.  After  a  little  time  of  steady 
fixation,  cut  off  the  gas-light  once  more  and  observe  the  instant 
reversal  of  the  colors.  The  shadow  now  appears  in  reddish -yellow, 
the  rest  of  the  field  blue.  The  color  of  the  shadow,  both'before 
and  after  the  final  interposition  of  the  card,  is  dne  to  simnltaneona 
contrast,  in  the  first  case  with  the  reddish-yellow  light,  and  in  the 
second  with  it-a  after-image. 

Helmholtz  explains  all  cases  of  simultaneous  contrast  as  errors  of 
judgment;  in  the  caae  of  the  colored  shadow,  for  example,  we  mis- 
take the  yellow  of  the  gas-lighted  field  for  white  and  consequently 
And  the  shadow  which  is  really  gray  to  be  bluish.  In  the  case  of 
this  particular  exoerlment,  Hering  and  Delabarre  seem  to  have 
ffhown  this  psychological  explanation  unnecessary  and  a  physiolog- 
ical one  all  sufficient,  and  Hering  has  done  the  same  for  other 
forms  of  experiments. 

Of.  on  Hlmaltaiieoui  cootrmat  Id  ffeoersL  Helmholu,  op.  eit.  7.  Sl&^T,  0.'  V3-41t, 
Q.*  M3  ff.  BerlDJC.  op.  c«'(.,  iioder  Ex.  14S.  On  colored  ahadowi,  cf.  HrlmtifrHr.  op.  €it.  F. 

Airlift,  a.*-  aoA^sM,  o.<  ui  us. 

ODH«ltnbolu*atheoiT.cf.  HelmboUcop.ctfr.  F.6SS-A38. 0.^802. MT-4U,0.' ftUff.  B«r- 
Ina,  op.  cU,  vo&tr  Ex.  US  ;  klao,  Ueber  die  Tbeorle  dM  tlmoluiiui  Oootrfttfes  voa 
BwinnoltB :  Die  ral^active  "  TreamiiMr  dea  Uehfiea  tn  swvl  oomplefD«i«t&rf>  PoctianaB.** 

DelAbam:  C36l«nlRh«dowa.AxBUCA]iJoiuKJiALorPnoaouMT.n,lMMa,po.<M4«a 
For  qiwottiatlr*  masMiroauoU  of  •ImaluoeoaacootrMt.MeKtnchmuui:  U«4wrdlft 
<|iisoutaUTei)  VerfaUmlMB  d«s  slmuluiMn  B«Uirk«Its  and  F&rbeai-CoBtnates,  Wnsdt^ 
fhikM.  8tud  .  VI.  ISM 

I4A.  Simoltaneons  contrast.  Hering's  binocular  method,  o.  Use 
the  binocular  color-mixer  described  above  in  the  note  on  appara- 
tus. Set  a  red  glass  in  the  right  frame,  a  blue  glass  In  the  loft. 
Look  fixedly  through  the  colored  glasses  of  the  instrument  at  the 
cork  boll  below,  bringing  the  eyes  close  to  the  glasses  and  the 

'  Tills  Beulmr  of  th«  experiment  ncceeda  beet  wbni  the  dayUjefaC  ta  weak,  as,  for  ex- 
ample, juat  before  the  Hjrbti  are  tuuaUr  Ujrbted  in  the  eveDU«-  If  the  experiment  la  to£ 
be  made  In  broad  day.  tiie  llj(ht  most  be  reduced  by  curtAina  or  otberwiae  ;  If  at  DiKht, 
there  miut  be  two  Hcbta.  one  corwapondtog  to  the  wlndoir  aod  one  to  the  gas.  and  the 
latter  miat  ahlAe  throucb  a  pajie  of  colored  £laa».  If  yellow  glaMlii  lued  Qbe  oolon  will 
be  the  aame  as  those  In  this  expertmeat. 
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nose  between  them.  Adjust  the  side  Bcreens  till  the  white  ground 
below  appears  in  a  uniform  light  violet  from  the  binocular  mixture 
of  the  red  and  blue  (cf.  Ex.163;.  The  narrow  atrip  of  black  paper  on 
the  white  is  seen  double,  the  right  hand  image  bluish,  the  left  yellow- 
ish, b.  The  possibility  of  successive  contrast  is, however,  notyetex- 
cluded.  That  may  be  accomplished  as  follows:  Lay  a  sheet  of  black 
paper  over  the  whole  of  the  white  field  and  its  black  strip;  rest  the 
eyes;  and  Anally,  when  everj-thing  is  in  readiness,  and  the  eyea 
again  fixed  on  the  ball,  swiftly  draw  away  the  black  paper.  The 
contrast  colors  are  seen  on  the  instant,  before  any  motions  that 
might  introduce  successive  contrast  have  been  made' 

Hering  argues  that  this  experiment  is  conclusive  against  the 
psychological  exjplanation  of  simultaneous  contrast,  unless  a  sepa- 
rate unconscious  judgment  is  to  be  made  for  each  eye,  for  that  which 
consciously  appears  is  a  light  violet  field,  and  the  contrast  color 
to  that  should  be  a  greenish-yellow,  and  both  images  of  the  strip 
should  be  alike,  whereas,  as  a  matter  of  fact,  the  images  appear  in 
different  colors,  neither  of  which  is  the  color  required. 

Hcrintc:  BHtr*|f  lur  I>trhre  Torn  BlmiiUAnlrrjntrwit  Zi^irsrh.  f.  Psychol.  L  1890,  Ift-SM. 
For  a  dlfr^n>nt  experiment  rii pportiiJift  ilu^  s&me  cancluiiion,  see  Hering's  papfr. 

146.  Influence  of  judgment  in  visual  perception.  While  in  the 
previous  experiment  a  psychological  explanation  seems  sufficient  for 
the  facte,  psychical  action  is  not  excluded,  even  by  Hering,  from 
a  considerable  share  in  sense  perception.  In  the  following  ex- 
periments judgment  cooperates  in  the  result,  a.  Place  upon  the 
color-mixer  a  short-pointed  star  of  white  cardboard,  or  even  a 
square,  when  in  RufHciently  rapid  rotation,  it  appears  as  a  white 
central  circle  surrounded  by  a  more  or  less  transparent  ring.  While 
it  is  in  rotation  bring  behind  it  a  broad  strip  of  black  cardboard  of 
somewhat  greater  length  than  the  diameter  of  the  star  from  point 
to  point.  Kb  the  edge  of  the  card  advances  it  can  be  seen  not  only 
behind  the  transparent  ring,  but,  apparently,  also  behind  the 
opaque  central  circle,  and  the  portions  of  the  latter  in  front  of  the 
black  card  seem  darkened  by  ite  presence.  The  illusion  holds, 
though  with  a  lightening  instead  of  a  darkening  effect  when  a  white 
card  is  moved  behind  a  black  star.  The  illusion  fails  by  degrees  if 
the  card  is  kept  motionless,  but  may  be  observed  to  a  certain  extent 
when  the  star  is  at  rest.  b.  Cover  a  piece  of  black  cardboard 
smoothly  with  tissue  paper  and  notice  that  it  seems,  at  first,  black- 
er than  it  afterwards  proves  to  be  on  comparison  with  other  grays, 
c.  In  mixing  colors  by  reflection  (Ex.  UOa),  notice  the  ten- 
dency to  see  one  color  through  the  other  instead  of  seeing  the  mix- 
ture of  the  two.  This  tendency  may  be  so  strong  at  first  as  to  in- 
terfere, to  a  certain  extent,  with  tho  success  of  the  experiment.  Cf. 
also  Ex.  152. 

Od  tb«  difScuItT  of  JudfdnK  small  dUfereoce*  In  Uie  color  of  surface  that  present  othar 
■mall  unUkeiMsaes.  cf.  Herloff,  op.  c<t.  uoder  Ex.  143c. 
On  o..  Sanford.  Sdencr^  XXI.  1893.  B2. 

147.  An  effect  exactly  the  reverse  of  contrast  appears  when 
a  figure  in  black  or  white  is  placed  upon  a  colored  ground.  The  black 
figure  appears  to  darken  the  ground  and  the  white  to  brighten  it. 
This  is  a  method  often  used  in  polychromatic  decoration.  Observe 
the  effect  on  the  blue  ground  in  Fig.  4,  Plato  I.  It  may  be  observed 
occasionally  in  plaid  fabrics,  and  is  shown  very  satisfactorily  in 
kindergarten  mats  woven  in  checker-board  pattern  of  colored  and 
gray  papers.  If  a  set  of  grays  is  used  so  that  the  strips  may  range 
&om  a  olack  at  one  side  to  a  white  at  the  other,  the  correspond- 
ing shading  of  the  colored  paper  is  striking. 

V.  Dczold.  up.  cit.  l^lftS,  and  PUle  V. 
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InterpreiationT  there  rebalt  a  peculiar  instability  and  irregular 
alternation  of  the  colors  over  part  or  the  whole  of  the  combined 
fields  of  vision.  This  apparent  straggling  of  the  fields  la  known  aa 
Retinal  rivalry.  Hold  close  before  one  eye  a  piece  of  blue  glass, 
before  the  other  a  piece  of  red  glsfis.  and  look  toward  the  sky  or  a 
brightly  lighted  uniform  wall.  The  struggle  of  colors  will  at  once 
be^n.  The  same  may  be  observed  with  a  stereoscope  when  the 
usual  paired  photographs  are  replaced  by  colored  fields,  or  even 
with  no  apparatus  at  all,  when  both  eyes  are  closed  and  tnrned  to- 
ward a  bnght  sky  and  one  of  them  covered  with  the  hand.  Rivalry 
has  been  explained  as  due  to  fluctuations  of  attention,  and  some 
observers  find  that  it  can  be  more  or  less  controlled  by  attention 
(Helmholtz);  Fechner  discusses  the  attention  theory,  and  finds  it 
inaoificient.  Bering  and  others  regard  the  changes  as  of  a  purely 
physiological  origin.     Of.  Ex.  161b. 

161.  f^evalence  and  rivalry  of  contours.  By  '* contours"  is  here 
meant  lines  of  separation  where  fields  of  one  color  border  upon 
fields  of  another  color,  a.  Combine  sterooscopically  the  two  bars 
below,  and  notice  that  it  is  the  contours  that  suppress  the  solid  parte 
of  both  the  black  and  white.  This  figure  gives  excellent  resolte 
when  colors  are  substituted  for  the  blaca  and  white. 


Notice  a  similar  trinmph  of  the  contonrs  of  the  cross  over  the 
Unee,  and  of  the  lines  over  the  central  black  of  the  cross  in  Fig.  XI, 
or  an  enlargement  of  it. 


UXl 


Fi^-Xll 


6  Notice  the  rivalry  of  the  contours  in  all  of  these  figures,  c.  Such 
diagrams  as  Pigs.  XI  and  XII  are  suitable  for  the  study  of  the 
part  played  by  attention  In  rivalry.  While  it  is  doubtful  that  mere 
attention  to  one  field  or  the  other  will  cause  It  to  predominate,  it 

Set  seems  possible  by  indirect  means  to  cause  it  to  do  eo.  If  atten- 
;axL  is  given  to  an  examination  of  the  lines  and  email  squares  In 
Pig.  XI,  or  if  one  of  the  series  of  Unes  in  Pig.  XII  is  counted,  they 
«lB  appear  to  be  somewhat  assisted  in  their  struggle  with  the  croSg 
or  the  other  set  of  lines,    d.  A  printed  page  has  a  decided  advan. 
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tage.  Try  a  diaeram  in  which  a  printed  page  is  brought  Into  oom- 
peation  with  a  aeld  of  heav^y  croee  lines.  The  liaea  will  be  found 
to  yield  to  the  print,  at  least,  at  the  point  at  which  the  reader  is 
looUn^.  Two  printed  pages,  however,  become  hopeleeslv  mixed, 
and  it  la  hard  to  say  how  mucn  of  the  advantage,  when  a  nngle  one 
Ib  need,  is  due  to  ite  superior  power  as  a  holder  of  attention,  and 
bow  much  to  its  excellence  as  a  set  of  contoors.  A  portion  of  the 
power  of  contours  is  probably  to  be  explained  by  the  mutual  inten- 
sification of  both  the  black  and  the  white  by  contrast,  bat  a  part  is 
perhaps  due  to  a  strong  tendenov,  observable  in  other  caaes  also, 
for  the  eves  (and  attention)  to  follow  Lines,  and  especially  outlines. 
152.  Luster.  When  one  of  the  rival  flelas  is  white  and  the  other 
colored  ^especially  when  one  is  white  and  the  other  is  black),  there 
results,  oesidea  the  rivalry,  a  curious  illusion  of  shine  or  polish, 
known  as  Binocular  limtre.  a.  Examine  in  the  stereoscope  a  diagram 
made  like  the  accompanying  cut,  and  notice  the  graphite-like  shine 
of  the  pyramid.    The  explanation  seems  to  be  that  polished  sur- 


faces, which  at  some  angles  reflect  light  enough  to  look  white,  and  at 
Others  appear  in  their  true  color,  have  often  in  previous  experience 
given  rise  to  such  differences  of  sensation  in  the  two  eyes,  from 
which  in  this  instance  we  infer  a  polish  on  the  object  seen  in  the 
diagram,  b.  A  species  of  monocular  lustre  (or  transparence)  is  to 
be  observed  when  black  or  white  or  colors  are  combined  by  means 
of  the  reflection  color- mixer,  especially  when  the  inclination  of  the 
plate  is  so  changed  that  one  color  appears  to  be  reflected  in  the 
surface  of  the  other,  or  to  be  seen  through  and  behind  it.  The  experi- 
ment works  well  when  real  objects  are  reflected  in  the  surface  of 
the  glass,  the  reflecting  power  of  the  latter  appearing  as  if  trans- 
ferred to  the  horizontal  surface  on  the  opposite  side. 

163.  Binocular  color-mixing.  The  result  of  simultaneous  pres- 
entation of  different  colors  to  the  two  eyes  Is  not  always  rivalry  or 
lustre.  If  the  colors  are  not  too  bright  and  saturated  and  the  fields  are 
without  fleck  or  spot  to  give  one  the  predominance,  a  veritable 
though  somewhat  unsteady  mixture  of  the  colors  may  result,  a.  Flaoe 
a  rod  and  a  blue  glass  of  equal  thickness  in  the  binocular  color-mixer, 
and  adjust  the  side  screens  till  the  proper  amount  of  white  light  is 
mixed  in  with  that  transmitted  from  below.  The  mixture  will  be 
Been  on  the  white  field  below.  Try  also  with  other  combinaUozifl 
of  glasses.  The  mixtures  obtained  in  this  way  are  not  exactlv  the 
same  in  appearance  as  the  monocular  mixtures  studied  above. 
b.  The  same  effect  may  be  conveniently  obtained  with  a  stereo- 
scope,   from   which    the    middle    partition     has    been    removed. 
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Try  with  equal  area«  of  dull  colors  of  little  saturation.  Bering 
recommende  two  squares  of  red  and  two  of  bine,  set  at  equal  dis- 
tances in  a  horizontal  line,  the  two  reda  on  one  aide,  the  two  blues 
on  the  other.  When  the  middle  pair  are  combined  stereoscopically, 
they  show  a  mixed  color,  while  tne  unmixed  colors  can  be  seen  for 
comparison  beelde  them.  He  also  suggests  the  use  of  lenses  to  pre- 
vent sharp  focusing  of  the  eyes  upon  the  contours,  which  interfere 
with  the  mixture.  Complementary  colors  are  said  to  be  more  dilfi* 
cult  to  fuse  than  those  standing  nearer  in  the  color  scale.  Gf.'also 
Ex.  149.  For  diagrams  that  bring  in  binocular  perspective  to  aid  in 
mixing  the  colors  and  for  a  specially  adapted  stereoscope,  see 
Chauveau.' 

154.  Binocular  contraflt.  The  side-window  experiment.  Standee 
that  the  light  from  the  window  falls  sidewise  into  one  eye,  but  not  at 
all  into  the  other.  Place  in  a  convenient  position  for  observation  a 
strip  of  white  paper  on  a  black  surface.  The  paper  when  looked 
at  with  both  eyes  appears  perfectly  colorless.  On  looking  now  at 
a  point  nearer  than  the  bit  of  paper  (e.  g..  at  the  finger  held  up  be- 
fore the  face),  double  images  of  the  bit  will  be  seen.  The  two 
images  will  be  different  in  bHgbtneaB  and  slightly  tinged  with  com- 
pJementar}^  colors.  The  image  belonging  to  the  eye  next  the 
window  (which  may  be  recognized  by  its  disappearance  when  that 
eye  is  closed)  will  appear  tinged  with  a  faint  blue  or  blue -green 
color,  the  other  with  a  very  faint  red  or  yellow.  The  light  that 
enters  the  eye  through  the  sclerotic  is  tinged  reddish-yellow,  and 
makes  the  eye  less  responsive  to  that  color;  the  white  of  the  paper 
strip  therefore  appears  bluish.  It  appeskrs  darker  partly  for  a 
similar  reason,  and  perhaps  also,  as  Fecnner  suggests,  because  It  lies 
in  a  field  which  for  the  eye  in  question  is  generall^'  bright.  The 
reddish  color  of  the  other  eye's  image  of  the  strip  is  explained  as 
due  to  contraflt  with  the  first,  but  whether  this  contrast  fa  a  purely 
psychical  matter,  or  whether  it  is  to  be  explained  by  the  action  of 
the  stimulus  in  tne  first  eye  upon  the  second,  as  there  seems  some 
reason  to  think,  is  as  yet  uncertain.  Its  greater  brightness  is  prob- 
ably due  to  the  fresher  condition  of  the  eye  to  which  it  belongs, 
and  to  contrast  with  its  less  brilliant  field.  *The  same  thing  is  of^n 
to  be  noticed  when  reading  with  the  lamp  at  one  side,  or  even  when 
one  eye  has  been  kept  closed  for  a  short  time  while  the  other  has 
been  kept  open.  The  double  ima^s  are  in  nowise  essential;  simple 
alternate  winking  will  show  decided  differences  in  the  condition 
of  the  two  eyes. 

166.  Binocular  after-images.  Lay  a  bit  of  orange-colored  paper 
on  a  dark  ground,  and  provide  two  white  cards.  Hold  one  of  the 
cards  close  to  the  left  eye.  but  a  little  to  one  side,  so  as  not  to  hide 
the  bit  of  paper.  Hold  the  other  eight  or  ten  inches  from  the  right 
eye  in  such  a  way  as  to  hide  the  paper.  Look  at  the  paper  for  a 
few  seconds  with  the  left  eye,  then  bring  the  card  before  it.  A 
faint,  washy,  orange-colorea  positive  after-Image  will  appear  on 
the  card  before  the  right  eye.  This  after-image  is  supposed  to 
belong  to  the  right  eye's  half  of  the  visual  apparatus,  possibly  to 
the  central,  i.  e.,  cerebral,  part. 


lOomptM  randiui,  CXm,  isei,  p.  441. 
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This  }ist  \b  that  of  1893.  Comparing  it  with  the  earlier  ones,  I  And 
no  important  differences.    The  only  real  variaats  are  as  (oUowa: 


1887. 
D.  Dark-brown. 
O.  Pearl. 

K.  White,  edged  gray. 
O.  Greemah-yellow. 
V.  Burnt-Hiennu  and  yellow. 
Y.  Yellowish-white. 
Z.  Pinkish,  dirty-dark-mot- 
Ued- brown. 


1891. 
H.  Dark-Btone. 

Light-green,  yellow-edged. 

Plnkish-terra-cotta. 
Y.  Yellowlah-gray. 


^ 


We  shall  not  attempt  an  analysis  of  the  cose,  but  will  call  atten- 
tion to  a  few  points.  The  vowels  are  all  gray  or  white;  M  and  N 
are  almost  alike;  L  and  S  are  identical. 


As  to  numbers: 

1.  Whfte. 

2.  Blue. 

3.  Radish-color, 

4.  Brownish-radish-color. 
6.  Dark-gray-green. 

6.  Dark-rich-green. 

7.  Sunshine- yellow. 

8.  Cadmium-yellow. 

9.  Dark-dull-gray-green. 

10.  Pale-BUnshiny-yellow. 

11.  Corn-color, 


12.  Oorn*oolor,  deeper-edged. 

13.  Beet-color. 

14.  Beet-color  faded. 
16.  Dark -green -gray. 

16.  Dark-gr«eu. 

17.  Light-Bunny-yellow. 

18.  Richer  deep-yellow,  brown 

haze. 
IB.  Dark-dull,  gray,  green. 
20.  Pale-gray-blue. 


The  variants  are  of  little  consequence; 


1887. 
6.  Black,  white-edge,  misty. 
10.  White,  yellow  suifuBion. 
16.  Dark-gray. 
20.  Cadet-blue. 


1891. 
10.  Golden,  much  like  7. 
13.  Radish-color. 

17.  Yellow,  "  not  so  glorious 
as  7." 

18.  "Almost  old-gold." 

The  radish-color  of  3  is  Identical  with  that  of  B.  The  sunshine- 
vellow  of  S  and  L  is  that  of  7  and  8.  Notice  in  Alice  later  It  recurs: 
it  is  plcdn  that  the  L  sound  prevails.  The  influence  of  the  flrsi 
part  of  all  the  *'  teens  '*  is  plain  in  the  above  list. 

Long  liste  of  names  were  given  in  each  test,  and  to  all  the  answers 
came  immediately  and  definitely.  Forty-one  names  occur  in  all 
three  liste.  Of  these  only  five  can  be  considered  variable  at  all. 
They  axe  as  follows: 


1893.  1891.  1887. 

Nancy— Dull-red.  Dark-dirty-radlsh.        Whitish-brown. 

Susan-BrighVblne,  ^  ^^^  ^^^^  y^y^^^    3,^^  ^^^j,  y^,,„^^ 

WiUiam-F^ed-Mght-  q^.^^  ^^^^  ^^^^^_  .,^j^  ^^^j  ^^^^^ 

Clifford- Ughtbr^w„L,gl,t-gray( and  buff)  Gray. 

Moses— Red  (yellow 
lining). 


Pale-red(and  yellow)  White  and  gray. 


Out  of  the  forty-one,  Moses  is  the  onlv  real  disagreement.    No- 
tice how  sounds  combine  and  control.    The  N  in  Nancy  U  clearly 


U8 
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8  fhra*  a  x^Uow  fthiraTv  ia 

on  torn  red  groand  of  M.  We 


f« 


>Ury 


o«cor,  aad  ahrmys  Intnnwrhnj^lj 


D<v— Brown. 

Ml— Ught-red. 
Ps— Black. 
Sol— Beal  white. 


Ub-Dvfe-red. 


yellow. 


lower  DiK 


'Die  Atphabet  m  colored,  a1«o  nnmbera.  In  ber 
MK>ciat«d   wlih  a  menteJ  w'B<erM,  fbr  M  is  eo 
bUck  <  0  „  and  11   is  revT  imte.    Sowocdsead 
from  their  component  letten. 


(K). 


eetor  is  pUinlr 

white  '  1  '•  mod 
BB  &re  colored 
Ink  is  wfatte  (T\,  greea  ^X  ,  yellow 
The  toBM  of  mooical  instnunentB  are  colonBd.    Hiib:  toe 


VloUn— Red. 

Clarinet— Reddish  •  yellow. 

Piano— Low  notes,  black;  U^ 

notes,  clear.  Uke  crystal 

or  yeuow  gUss. 


Ooiter— Bbfts- 


Bhie  peipls. 
Dtanmdck 


larp— Br 
Banjo—'*  Almost  Hke  violin^ 
bat  darker." 


Voices  are  disthitstly  colored:  uxj  own  was  '■*  brown  and  gray,  real 
light,"  while  my  little  boy  companion  spoke  in  *'  real  dark  brown  " 
tones.  The  months  are  colorea  and  I  oonld  not  detect  any  associa- 
tion inflQence  from  sky  or  weather.  The  oolor-sonnd  and  menKal- 
imagery  of  the  blind  is,  I  am  convinced,  an  interesting  special  field 
of  stndy. 

PBOP.   FREDEAICK  dTAJtR. 
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The  article  in  Vol.  V,  No.  2,  of  thla  Journal  concemlng  the  ei- 
perlmente  conducted  under  Prof.  Jaatrow'e  direction  in  reference 
to  our  estimation  of  verticals  and  angles,  leads  me  to  think  that  an 
observation  of  my  own,  which  I  have  not  seen  recorded  by  any 
writer,  may  not  be  without  interest  to  the  readers  of  this  Journax. 

Let  the  experimenter  prepare  a  large  sheet  of  paper  thos: 
Set  this  in  some  convenient  position,  with  Its 
lower  line  horizontal  against  a  dark  bacaground, 
the  paper  itself  being  well  illuminated.  The  ob- 
server's eyes  themflelvea  should  be  screened  from 
strong  light.  Let  the  observer  lie  down,  resting  on 
the  left  side,  facing  the  paper,  the  plane  of  which 
must  be  about  perpendicular  to  the  line  of  vision.  rt«.  i. 

Let  him  gaze  at  the  black  spot  steadily  for  as  long  as  may  be 
necessar>'  to  obtain  a  strong  after-image.  This  will  be  thought  as 
shown  in  Pig.  2. 

I^et  the  observer  now,  with  eyes  still  closed,  roll  over  to  the  right; 
he  will  find  that  he  thinks  the  image  turning  on  an  axis  in  the  same 
direction,  and  when  he  reaches  a  position  In  which  he  is  lying  on 
his  back  he  will  think  the  position  of  the  image  as  seen  in  Fig.  3. 

If  he  turns  still  further  until  he  is  lying  upon  his  right  side,  having 
made  a  ^  revolution,  he  will  think  the  image  as  presented  in  Pig.  4,  it 
having  made  only  a  i  revolution. 


Fio.  2. 


V\o.  3. 


If  he  torn  with  face  down  he  will  think  the  Image  as  seen  in  Pig.  6. 

If  he  turn  one  more  quarter,  one  would  suppose  from  what  nas 
preceded  that  he  would  think  the  image  as  shown  in  Fig.  6;  but  in 
fact  somewhere  between  Figures  4  and  6  there  is  a  change,  and 
when  he  reaches  the  end  of  this  last  ^  turn  the  image  is  thought 
as  it  was  when  he  originally  lay  in  this  position  on  his  left  side. 
See  Fig.  7. 


Fio.  0. 


Fio.  ft. 


This  simple  experiment  seems  to  me  to  indicate  that  our  judg- 
ments of  verticality  are  determined  largely  by  relation  of  our 
retinal  images  with  the  consensus  of  the  feelings  involved  in 
balance  or  relation  of  otir  whole  mass  to  the  direction  of  the  force 
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series  (kiiuBsttaetic  hand-motor  and  ocular  hand-motor)?  My  ob- 
servationa  show  that  the  proceBS  ia  aa  follows:  Aa  thechlld^s  ez- 
periecce  widens,  its  optical  percepUoa  of  figures  grows  exact;  cer- 
tain retinal  or  eye-movement  series  grows  more  and  more  fixed. 
At  this  period  the  arm  and  hand-movement  series,  at  first  few  and 
fixed,  are  broken  up  with  the  increasing  mobilitr  of  the  member. 
Consequently,  from  the  arm- movement  pictures  those  elements  are 
emphasized.  (1)  which  are  seen  as  well  as  felt,  and  (2)  those  from 
the  latter  wnich  produce  results  identical  with  elements  in  certain 
definite  figure-series  already  established  by  the  eye.  This  repro- 
duction of  visual  figure-elements  by  movements  which  are  seen 
establishes  gradually  the  association  between  the  kinesthetic  move- 
ment-imagc8  and  visual  figure-outlines;  the  ocular-movement  ele- 
ments {optische  Vorstellung  der  Handbewegung)  being,  no  doubt,  an 


auxiliary,  bat  not 


term. 


fe 


the   flgnre, 


>Y 


a  necessary,   middle 
a'        b'        c' 
X X X X X X- 

I      I      I 

X X — -X  — X ^X X- 

a  b  c 
X=  hand-movement-sensation  series  {motorisckes  Bewegungsbild), 
some  of  whose  elements  (a,  b,  c)  at  once  reproduce  (graphically) 
certain  elements  (a',  b\  o')  la  the  visual-figure  series  (Y— 
optiiches  BUd  des  Oestaltes),  Now  with  the  strengthening  of  this 
association  by  practice,  appropriate  arm  (and  hand)  series  follow 

SrompUy  upon  the  eye  (figure)  series  which  constitutes  the  "copy.** 
.'s  third  "  moment "  is  undoubtedly  of  g^eat  importsuice, 
whether  or  not  it  be  entirely  kintesthetic. 

The  fact  that  the  first  moment  is  the  visual-figure  series, 
and  not  the  visual-movement  series,  is  seen  (1 }  in  the  fact  already 
cited  that  figure  recognition  arises  first;  (2)  that  we  can  trace 
figures,  letters,  etc.,  as  Q.  says,  with  the  foot,  head,  etc..  by 
movements  not  usually  seen;  (3)  the  memories  of  the  wav  the  nana 
and  pen  look  in  writing  are  not  at  all  clear  comparea  with  the 
two  other  elements,  i.  «.,  the  figure  memorj'  of  the  tetters  written, 
and  the  movement  memories.  For  example,  when  I  think  of  writ- 
ing my  own  autoipaph.  I  picture  clearly  the  fig^ured  letters  which  the 
point  of  my  pen  inscrioea,  and  the  muscular  sensations  of  the  hand, 
but  hardly  at  all  the  way  the  hard  looks  in  the  successive  stages  of 
the  signature;  (4)  in  the  analogous  case  of  learning  to  repeat  sound 
series,  there  are  only  two  elements,  the  "  copv  *'  series — whether  it 
be  auditory  (say  the  gutturals,  which  chiioren  sometimes  learn 
first^,  visual,  or  speecn- motor— and  the  resulting  sound  series 
(omitting  Q.'s  third  moment,  the  kiuBesthetic  control  series  as  be- 
fore); that  is,  there  is  nothing  corresponding  to  G.'s  optical-hand- 
movement  aeries  (optUchc  Bewegiingtrbilde).] 

Investigating,  furtner,  the  "control"  sensations — G.'s  third  moment 
— he  findsj  besides  the  pressure  sensations  mentioned  above,  that 
angular  }oint- movement  sensations  are  most  Important.  Beneath 
the  threshold  of  perceptible  joint-movement,  pressure  sensations 
still  are  felt,  but  pressure  points  are  not  distinguished.  [This 
shows  that  some  other  control  elements  (perhaps  central  quanti- 
tative) are  necessary  for  writlna;,  executed  by  movemente  beneath 
the  threshold  of  discrimination  oy  joint  sensations.  Such  writing 
has  been  demonstrated  by  Mohr.]  By  a  further  simple  apparatus 
(see  fig.  p.  61B),  G.  removes  the  resisting  surface  under  writing 
movements,  and  finds  that  the  corves  of  pressure  for  different 
strokes  still  remain,  although  the  subject  is  not  aware  of  giving 
different  pressures. 
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of  tikia  Toteme  ia  a  nephew  of  Feohner's,  and  waa  for 
maaar  yeon  a  meinber  of  faia  hnnaehnM 

OowT  llModor  Peehner  waa  bora  In  1801  at  Groasirchen,  where  i 
hta  father  h id  anfr<wwl5dhiagr«iMtfa>herM  pastor  of  the  church-  His) 
gi  eiMUiUMir  had  won  edneaOaa  and  poottlon  by  peralatent  stmegle 
witli  poverty  and  dlaeoai  ■gewnt.  and  hia  attOBMrjf  ia  still  held  in 
honor  in  the  town  where  he  Bred  aa  pastor  OTer  fOr^  years.    His 
father  was  remaricable  for  his  independent  and  pioMuselve  spirit, 
which  made  him  a  leader  among  his  people  In  mraezv  of  public 
otihty  as  well  aa  things  sptritoal.    His  mother  was  the  danght^r  of  a 
pastor,  a  woman  of  nnosoal  force  and  sweetness  of  character.    She 
was  earlv  left  a  widow  lu  steaitened  circomstanoee  with  five  little 
ones  to  bring  ap.    The  two  boys  were  sent  to  an  nncle,  who  pro- 
vided for  them  for  several  years.    In  1815,  Fran  Fechner  was  able 
to  settle  in  Dresden,  and  the  family  waa  reunited  for  a  short  time. 
In  1817,  Feohner  entered  the  rniversity  of  Leipzig  to  study  medi- 
cine.   He  fonod  most  of  the  lecturee  he  had  planned  to  hear  so  on- 
satSafftctory  that  he  attended  bat  two  or  three  conrsee.    Indeed,  thitf 
dissaHsfaeUon,  combined  with  hU  distmst  of  the  methods  practiced] 
in  the  profession,  resulted  in  his  giving  it  up  altogether.    He  tookr 
the  regular  doctor'*  degree  of  the  umversity,  but  devoted  himseV 
more  and  more  to  literary  porsuite  and  scientific  investigations. 
Even  while  studying  in  I>reeaen«  he  had  partly  met  the  expenses  of] 
his  education  bv  irlvln^  lessons  and  translating^  and  by  these  meansj 
he  now  earueJ  Hul!\cioni  for  self-Bi^port.    It  was  about  thistimft] 
<1B30)  that  be  road  vho  first  chapter  of  Oken's  NatorphiloeophieyJ 
which,  to  quote  his  own  words,  ^*  so  inspired  me  as  to  determine  that 
direction  of  my  mind  for  many  years  to  come."    To  it  he  owed  hlv 
escape  from  the  atheism   bis  medical  studies  bad  induced^  and  the 
permanent  gain  of  the  conception  of  all  nature  as  a  li\'ing  tinity. 

In  1824  his  mother  and  sisters  joined  him  in  Leipzig,  and  hence- 
forth his  home  was  with  them  until  his  mairiage.  He  continued 
his  translations  from  French  scientific  works,  with  voluminous  ad* 
ditions  of  his  own,  and  wrote  besides  many  original  papers  on  v6b*\ 
)ect«  connected  with  physics.  To  this  period  belong  also  his  satii 
which  he  published  under  the  nom  d«  plume  of  Dr,  Mises.    They . 
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marked  by  clear  and  admirable  style^  exuberant  fancy  and  scathing 
wit,  which  spares  neither  philosophy,  medicine^  trauition  nor  con- 
vention. In  the  "Beweis  dass  der  Mond  aus  Iodine  besteht/'  &a 
well  n»  in  some  of  the  others,  he  gives  humorous  expression  to  the 
causes  of  his  distrust  of  the  methods  then  in  vogue  in  medicine. 
In  "Die  vergleichende  Anatomie  der  Engel"  there  are  hints  of 
conceptions  later  worked  out  more  fully  In  "Nanna"  and**Tend- 
Avesta.'^  He  began  his  lectures  on  physics  at  the  university  iu 
1824,  and  In  18^4  received  a  full  professorship.  He  had  the  most 
deep-seated  distaste  for  any  official  restraint  upon  his  intellectual 
life,  and  had  only  yielded  to  the  solicitations  of  his  friends  in  seek* 
ing  the  position  to  which  he  was  finally  appointed.  A  short  time 
before  he  had  married  Fraulein  (Uara  Volkmann,  who  proved  a  most 
faithful  and  devoted  wife  and  companion,  and  who  still  sur\'ivea 
him.  The  next  six  years  were  crowded  with  work,  which  Fechner 
felt  obliged  to  pursue  unremittingly,  because  of  unavoidable  family 
claims  upon  him  for  material  aid.  The  crisis  of  his  life  was  a 
natural  result  of  this  prolonged  strain.  In  1S40  he  gave  signs  of  a 
complete  nervous  collapse,  accompanied  by  severe  head  and  eye 
troaoles,  which,  for  a  time,  completely  disabled  him.  He  haa  left  a 
detailed  account  of  this  illness,  oelieving  that  it  may  bo  of  interest 
and  service  to  others.  The  beginning  of  his  gradual  restoration  to 
health  of  mind  and  body  reads  like  the  stor>'  of  some  miracle. 
Slowly  but  surely  the  improvement  went  on,  and  about  lft43  he  waa 
onoe  more  able  to  resume  hia  accustomed  life  and  work  with  the 
joy  and  vigor  of  one  risen  from  the  dead. 

During  his  illness  a  pension  had  been  assigned  him  by  the  unlver- 
flity,  and  although  he  never  again  assumed  lUe  former  position,  he 
gave  voluntary  lectures  on  the  relations  between  mind  and  l>ody 
for  many  years.  He  was  not  popular  as  a  lecturer,  except  with  a 
chosen  few,  for  the  average  student  craved  instruction  given  on 
more  limited  lines  than  those  on  which  his  mind  naturally  worked. 

Fechner'a  illneaa  made  the  one  serious  interruption  to  his  life- 
long intellectual  activity.  After  his  recovery  he  was  able  to  devote 
himself  to  philosophic  and  scientific  research  and  production  for 
more  than  fortv  years.  To  his  period  belong  his  best  known  and 
most  important  works.  It  seems  appropriate  that  the  detailed  ex- 
position of  his  system  of  philosophy  should  be  among  the  first  fruita 
of  this  time.  In  1848  "Nanna" 'appeared,  and  in  1861,  *'Tend- 
Avesta."  In  both  of  these  he  urges  with  eloquence  and  force  the 
ground  for  his  belief  in  that  higher  pantheism  which  was  his  deepest 
personal  conviction.  In  nothing  tnat  he  haa  written  does  he  give 
greater  evidence  of  his  freshness  and  originality  as  a  thinker,  as  well 
as  of  his  rare  Hterarj'  gifts.  His  best-known  contribution  to  science, 
the  great  work  on  "Psychophysik,"  appeared  in  1860,  and  proved 
him  a  master  in  the  new  field,  which  had  been  but  recently  opened 
up.  Wundt  says  **  Fechner  was  the  first  to  recognize  the  extent 
and  significance  of  the  investigations  of  Weber,  and  to  him  is  due 
the  creation  of  those  exact  methods  without  which  further  progress 
would  have  been  Impossible."  The  period  of  Fechner's  interest 
and  work  in  assthetics,  which  now  followed,  is  described  by  hia 
biographer  as  a  parenthesis.  He  threw  himself  into  the  subject 
with  tnat  ardor  which  characterized  him  in  everything  he  under- 
took. Hia  "  Vorschule  der  .'Eathetik**  was  the  final  exposition  of 
his  views,  and  in  it  he  establishes  a  scientific  basis  for  some  of  the 
fundamental  ideas  of  beauty.  The  labor  of  his  last  years  was 
chiefly  given  to  the  re\i8ion  and  strengthening  of  his  work  in  *'  Psy- 
chophy^k.*'  Old  age  found  him  with  unabated  mental  freshness 
and  vigor.    He  waa  at  work  until  his  usual  hour  the  evening  that  h& 
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awl  he  wmlked  Us  wU  vmm  far  bm—  IuUm  ii  m  J  in  hU  own 
Uuui  anTthiiigovteldetiienL    FbrnBOcmlaocialiifeaod 
he  cerea  tuA  m$  sit    Hi«  one  reffviir  divenioa  was  a  -wec^dr  d 
«hib,  whoee  meeting  be  never  ralased,  and  he  ahran  enjoyed  tl 
society  of  intimate  and  congenial  trtcMa,  and  waa  often  stimi ' 
bj  tbera  to  dlaoossion  and  aimuueait,  ia  wbidh  he  look  a  keen  de-* 
light.    It  ia  stlU  too  early  to  aaa^  bte  faia  flntti  plnaaui  the 
lectna]  history  of  hfa  couniry,  bat  be  la  «  eoanaeltaK  link 
th(*  vtu*t  arift  ureffent,  and  represenbs  that eolsatfflo nafeereei  in 
pf t  mental  phenoraenn  vMeh  raarka  a  new  era  In  Ger- 

m*"  His  ffreat  aim  waa  to  bring  aboot  the  alliftnoe  of 

SpecoiaUoii  aiiil  research,  and  in  this  good  cause  he  fonght  ioyaily  to 
HM  end.  C  Q.  S. 

CM»^  diti  OUieha^tHgkiHt  und  irngleich^^ntiiikeit  von  Bevjegungen,** 
O.  KftLPK.     Phil.  Hturtlen,  ISftl,  VI,  p,  5U,  and  1892,  \*n,  p.  134. 

Ut,  Kttlpe  dlseusses  Home  experiments  In  which  it  was  songht  to 
raise  botn  hands  slroaJtaneously.     The  snbjecte  reached  in  foor 
ways:  ordinary  muscular  and  sensorial  reaction,  and  two  nnatimn- 
lated  kinds,  ons  with  attention  previously  concentrated  on  the  move- 
mrnt,  am  \n  mtmnilnr  r<tActlon,  and  one  without  special  preparation. 
A  hf^ll    fiiriilMbml   th*>  Mtlmulun  fwhere  neoesaary)  in  the  first  set; 
only  atinh   rt^nults  wnr»  admitted  as  appeared  simultaneous  to  the 
suhj«^rts.    Th(«  figures  given  represent  the  deviations  from  simul- 
tiir>'>wv      In  ri...  .....i,. •■<»!'  of  oases  the  left  hand  reacted  first.    The 

s«-^  :h  of  reaction  give  widely  varying  resaXts«. 

bti!       .:  H  ror  muscular  and  sensorial  show  the  aame 

relations  as  In  nlmtiln  reaction,  and  so  do  the  unstlmuiated  reaction 
-'the  average  of  tne  vo-nalled  "  premeditated  volontary  reaction  " 
being  slightly  larger  than  that  of  the  muscular,  and  that  of  the 
"  unpremeditated  "  rather  larger  than  that  of  the  aensorial. 

Looking  at  reaction  from  the  psychological  side,  two  laws  of  the 
association  affect  its  rapidity.    First,  a  period  of  strained  attention 
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eivea  rise  to  a  displeasurable  feeline.  which  hantena  transition. 
Second,  the  more  closely  Rtatea  are  related  the  quicker  the  transi- 
tion. The  coordinations  or  reaction  are  not  natural,  but  iu  muscu- 
lar reaction  the  idea  of  the  coordination  forms  a  natural  connecting 
link.  As  to  the  former  factor,  in  muscular  reaction  the  attention  is 
etrained,  hence  the  passage  to  movement  is  more  rapid  than  in  sen- 
sorial, in  reacting  ^itb  two  hands,  the  deviation  from  simultaneity 
may  be  taken  absolutely,  or  distinguiabed  by  plus  and  mlnos  stgna 
(t.  e.,  relatively). 

To  determine  the  causes  for  the  priority  of  one  hand,  further  ex- 
periments were  made.  First,  with  other  lands  of  stimulus:  a  ham- 
mer, light,  and  electrical  stimulation  of  the  skin.  This  produced 
no  noticeaole  change  of  result.  Next,  the  fingers  of  one  or  both 
bands  were  made  anesthetic  by  ether  or  ice,  thus  removing  the 
sensation  of  touching  the  reaction-key.  This  lowered  the  mean 
variation  perceptibly,  without  altering'  the  differences.  In  other 
experiments  the  efficiency  of  the  muscles  on  both  sides  waa 
diminished  by  a  strong  electric  current;  this  increased  decidedly 
the  average  priority  of  the  left  hand.  To  test  the  inflaence  of 
attention^  one  hand  was  consciously  blngled  out  and  attention 
directed  more  closely  to  its  movement.  Comparing  these  results 
with  the  otherB,  there  is  a  marked  increase  of  preference  for  the 
left,  when  that  hand  is  designated,  and  generally  (but  less  notice- 
able) for  the  right,  when  it  is  designated.  In  some  final  experi- 
ments the  muscles  of  one  arm  were  fatigued  by  tension;  the  effect 
was  to  delay  the  action  of  that  hand,  euoecially  in  case  of  the  right. 

Dr.  Kdlpe  argues  that,  since  the  right  nand  is  more  accustomed  to 
grasping  and  pressing  than  the  left,  it  would  usually  press  harder 
on  the  reaction-key,  and  (greater  fatigue  ensuing)  would  react 
more  slowly  than  the  left.  But  the  left  hand  is  more  dependent; 
hence  special  attention  to  the  right  beneflta  it  less  than  attention  to 
the  left.  Chance  directing  the  attention  may  therefore  explain  the 
variations  in  the  earlier  experiments.  The  larger  variations  in  sen- 
sorial reaction  may  be  because  the  preconceived  idea  of  the  move- 
ment represents  only  the  transition  n-om  apperception  to  movement, 
while  in  muscular  it  includes  the  entire  preparation  for  the  move- 
ment, lea\iDg  less  open  to  chance  variation.  In  anesthesia  the  Idea 
of  the  coming  movement  is  not  in  conflict  with  the  sensation  of  the 
present  position  of  the  hand.  With  the  latter  present,  more  or  less 
of  a  counter-effort  is  required  to  prevent  the  movement  from  im- 
mediate accomplishment,  and  this  increases  the  attention  and 
fAtigae. 

Tne  influence  of  this  conflict  between  expectation  and  tension  on 
the  course  and  duration  of  reaction  is  to  be  investigated  in  another 
paper.  Howabd  C.  Wabrrn. 

7Tk«  tubliminal  ccnsciousneM.    Meyers.    Proceedings  of  the  Society 
for  Paychical  Research,  1892,  Feb.  1. 

Holding  that  automatie  writing,  trans-utterance,  automatic  pic- 
ture-drawing,  crj'Btal  vision,  monitory  voices,  hallucinations  and 
kindred  phenomena  are  in  no  sense  abnormal,  the  author  proposes 
a  hvpothesis  for  *'  the  provisional  coordination  of  all  these  suolim- 
inal  phenomena,'*  which  ^^  does  not  need  constant  stretching  to 
meet  the  exigencies  of  each  fresh  ease.'*  Assuming  that  we  must 
be  in  some  sense  conscious  of  any  sensation  or  volition  which  we 
can  afterwards  recall,  it  is  evident  that  multitudes  of  things  have 
entered  into  consciousness  without  our  knowledge.  *'  Our  habitual 
or  empirical  consciousness  "  is  a  selection  of  such  part«  of  the  whole 
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as  hATv  provtKl  to  be.  in  funeral,  Mdvwatm^nnfm  to  the  IndiridiuL 
It  1a  related  to  th«  whole  of  oovaeiousDibm  mvch  aa  the  Tibbie  part 
!•  to  the  wbol«  of  the  solar  spectrum.  Hie  andertyins  payvihloal 
oxdt,  the  abiding  ''individuality"  in  eiach  of  oa,  k  expraeaed,  hot 
alway*  InooTnpletelj,  aa  the  "  personality  "  of  otxr  ordixiary  waking 
at^e.  At  the  lower,  or  physiological,  end  are  processes  that  have 
become  automatic;  at  the  superior,  or  psychical,  end  are  clalrroy- 
ant  and  other  Impressions  which  are  habitually  received,  and  which 
"do  in  some  sense  transcend  the  UmlLaiionSj  of  time  as  well  as 
space,  within  which  all  BUpralimiual  conscioaaoess  neceaaarily 
faUs.'^ 

Examples  of  ohan^d  personally  suggest  the  possibility  of  such 
a  psychical  reorganisation  as  shall  inoorporate  into  our  ordinarv 
personality  powers  now  entirely  subliminal,  and  impreestons  which 
now  reach  ns  occasionally  &»  *'  messages  ^'  firom  the  subliminal  part 
of  our  individuality,  which  become  visual  or  auditory  or  indelmite 
aoooardlng  to  the  character  of  the  personality*  and  the  atteodiQK  <^ 
comstaDcea.  Such  *'  measages  "  may  produce  hallucinations  which 
are  objective  in  the  sense  that  their  source  is  not  in  the  IndividuaL 

Dreams  are  a  familiar  example  of  slight  changes  of  peraonality. 
Hypnotic  trance,  hvsteria  and  insanity  are  other  examplea.  The 
author  adduces  evidence  in  favor  of  his  view  that  ^*  subliminal  con- 
•oioosness"  Is  entitled  to  the  epithet  ^'oonscions;''  and  oomparea 
the  oontents  of  Bupemormal  pfaenomena  with  what  would  be  ex- 
pected from  his  hypothesis.  T.  P.  Hjox. 


A^fd%ige  und  ^uasicMen  der  experimenteUen  I^vdtologie,      K0liPB 

Archiv  fur  Geschichte  der  F^chologie,  Bd.  VI.,  Heft  2. 

An  historical  outline.  Contributions  to  experimental  psychology 
have  been  made  all  along  by  physics  and  physiology;  but  the  real 
question  is.  Why  waspsycholOKy  bo  slow  in  Deconung  an  tndepeacfeaf 
aciencet  Because,  nrst,  of  toe  neglect  with  whK^h  the  *' lower 
faculties  "  were  treated ;  and  again,  because  of  Kant's  unfavorable 
verdict,  called  forth  by  the  empirical  psychology  of  the  18th  oen- 
tur>-.  Hifi  objections  were  met  partly  o^  Herl>art^s  mathematical 
psychology,  partly  by  the  actual  founding  of  experimental  psy- 
chologj*.  This  owes  its  existence,  after  Wet^r'a  su^estive  work,  to 
Fechner,  who  bv  demonstrating  the  functional  r^Uions  between 
psychical  and  phyeioal  proci oases,  did  away  with  the  inexactneas  of 
earlier  psychologies,  and  by  developing  psycho-physical  methoda, 
supplied  the  necessary  means  of  researco.  If  his  work  is  in  some 
respects  imperfect,  and  his  estimate  of  Weber^s  law  too  high,  it 
must  be  remembered  on  the  other  hand,  how  scant  was  the  material 
gotten  up  by  his  preaeceaaor. 

Wondt,  the  next  leader,  though  at  first  under  the  influenoe  of 
"  pore  '*  psycholorr,  develops  to  the  fullest,  in  his  later  work,  the 
principle  of  paranelism.  For  him  the  correlative  of  psyimical 
activity  is  the  nerve -process,  while  for  Fechner  it  is  the  outer  stimu- 
lus. The  advances  made  by  these  men  within  the  domain 
chology  proper,  have  been  seconded  by  work  In  other  bi 
especially  astronomy  and  physiology.  As  to  pathology  and  zoOl 
Important  as  their  reaulta  may  be.  they  offer  no  room  for  what 
strictly  speaking,  paytdiologloal  experiment.  E.  Pagb. 
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SOME  PRACTICAL   SUGGESTIONS   ON    THE    EQUIP- 
MENT OF  A  PSYCHOLOGICAL  LABOBATORT. 


BT  EDinTND  0.  8AI9FOBP,  Ph.  D. 


The  kind  of  equipment  a  pBychological  laboratory  is  to 
have  should  be  controlled  by  the  needs  of  the  students  that 
are  to  use  it,  the  amount  of  money  at  command,  and  the 
special  lines  of  interest  of  the  inatmctor  in  charge.  To  give 
detailed  adTice  without  detailed  information  on  these  points 
is  impossible.  It  is  hoped,  however,  that  a  few  gcner^  sug- 
gestions with  regard  to  rooms,  apparatus  and  method  of 
instruction,  thoiigli  without  novelty  to  those  already  in 
possession  of  laboratories,  may  not  come  amiss  to  those 
having  them  in  contemplation. 

Booms. 

This  important  part  of  the  laboratory  is  unfortunately  too 
often  not  under  the  control  of  those  most  interested.  The 
laboratory  must  occupy  such  rooms  as  are  free  for  it.  As  a 
younger  member  in  the  family  of  sciences,  psychology  must  be 
content  with  the  outgrown  clothes  of  its  elders.  Ti  any 
choice  is  possible  several  points  should  be  regarded,  and  first 
of  all,  quiet.  It  is  relatively  easy  to  shield  the  eyes  and  skin 
from  intrusive  stimulation,  but  it  is  extremely  difficult  to 
shield  the  ears ;  and  what  freedom  from  jar  is  to  the  physicist, 
that  freedom  from  noise  is  to  the  experimental  psychologist. 
Heating,  lighting  and  ventilation  are  important  in  all  study 
rooms,  and  afortion  in  rooms  where  bodily  conditions  must 


aAirroKD: 


hft  ki*pt  roQvtnt  aad  pnrmted  as  far  na  poaaible 
torblng  montal  oooditiou. 

A*  to  Bias,  m  narober  of  small  rooma  are 
equal  floor  nparo  thrown  iato  one  or  two  large 
Ihere  are  not  many  pRychologicai  experimencB  thac 
made    aiiaiilteiwonsly    in    the  same  room  withooa 
interfereaee,    and    (or    the  few    that  reqoire 
dlfltanoee,  it  is  l)ett«r  to  depend  on  a  spare  lectore 
ohapel.     The  moHt  convenient  arrangement  is  one  large 
for  a  general  laboratory  and  apparatus  roonr,  and 
nniall  ones  that  can   be  used,   though   not  exclnsivelyt   f^ 
special  pnrposen  :  one  for  the  InAtmctoWs  private  laborafeoix* 
one  for  light  and  color  experiments,  one  for  time  e^ 
a  Atoreroom  (or  bnlky  apparatus,  and  especially  one  for  a 
work-shop,  tbongh  this  need  not  be  adjacent  to  the  rest.     It 
is  alao  convenient  to  have  a  small  room  or  cloeet,.  tmiSmUky 
connected  by  wire  with  the  other  rooms,  in  which  all 
may  be  kept  and  care<l  for.     There  is  a  temptation  to 
large  laboratory  room  as  a  leotnre  room  also,  but  thia  ahaald. 
be  resisted  ou  account;  of  the  dust  from  the  blackboard. 

The  situation  of  the  rooms  is  relatively  onimportaot. 
except  in  the  case  of  rooms  where  light  and  color  experimenta 
are  to  be  made,  whicii  should  have  a  southerly  exposure,  so 
that  direct  Hnnlight  may  be  had.  Proxiniity  to  highly 
colored  buildings  or  green  trees  is  to  be  considered,  and  there 
should  be  no  tinting  on  the  walls.  Rooms  in  an  upper  story 
of  a  large  building  have  an  advantage  both  as  to  light  and 
stillness.  * 

If  it  is  inexpedient  to  devote  a  room  exclusively  to  lijR^ 
and  color,  L  e.,  to  make  a  dark  room  of  it,  much  can  be  done 
with  dark  boxes  of  convenient  size ;  or,  following  the  plan  of 
the  Yale  laboratory,  the  dark  box  may  be  enlarged  till  it  will 
take  in  the  experimenter  himseli  and  becomes  a  room  within 
a  room.     Such  an  arrangement  has  much  to  recommend  it. 

FURNITtrBE. 
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AU    the  rooms 
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should  have  gas  or  electric  lights  for 
general  laboratory  and  the  woric-shop 
gas  for  heating ;  and  the  tirst  ahoold  have  a  aink 
and  wttber.  The  general  laboratory  and  the  dark  room  shooM 
be  provided  with  means  for  excluding  light.  For  the  disl^ 
where  only  a  relative  darkening  ia  needed,  black 
or  oni^aiiui  of  enameled  cloth  will  answer,  but  an  extra 
most  be  fastened  to  the  window  frame,  covering  the  edges  of 


*S»»   plan  ot  the  Toronto  laboratorv  where  theee  poinfte  are 
regirded^  ^Wmoe,  XIX,  1880,  liS. 
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the  curtains  and  preventing  the  light  from  getting  in  beside 
them.  The  curtains  must  pull  up  from  the  bottom,  not  down 
from  the  top.  More  pains  ^11  have  to  be  taken  with  the  dark 
room,  and  there  solid  shutters  of  some  kind,  painted  black 
like  the  walls  of  the  room,  will  probably  be  as  satisfactory  as 
anything.  * 

Tables  for  laboratory  use  should  not  be  so  good  as  to  be 
marred  by  an  occasional  tack  driven  into  them.  Some  should 
be  large  (3x8  ft.  or  longer)  and  some  small  (2x4  ft.). 
If  some  are  thirty-six  inches  high  (for  use  when  the  experi- 
menter stands),  and  others  are  six  inches  less  (for  use  when 
he  is  seated),  it  will  be  well ;  and  it  will  not  be  amiss  if  all 
are  provided  with  drawers.  It  is  convenient  to  have  one  or 
two  very  solid  tables  with  square  legs  the  same  size  at  the  top 
and  the  bottom,  so  that  apparatus  may  be  clamped  to  them. 
There  should  also  be  a  few  small  tables  that  are  adjustable  in 
height.  They  are  almost  indispensable  when  several  irregular 
pieces  of  apparatus  are  to  be  brought  to  the  same  level  for 
combined  use.  Such  tables  with  iron  standards  can  be 
bought,  or  they  may  be  made  wholly  of  wood  by  any  cari>en- 
ter.  A  wedge  to  hold  the  table  at  the  required  height  is 
better  than  a  screw,  for  it  does  not  mar  the  stem  of  the  table 
and  is  more  effective  against  wabbling.  Three  sizes  at  least 
are  handy  :  a  small  size  to  stand  on  the  ordinary  tables  and 
capable  of  adjustment  from  twelve  inches  to  eighteen  inches 
in  height ;  a  larger  size  capable  of  adjustment  from  twenty- 
four  to  thirty-six  inches;  and  a  third  size  adjustable  from 
four  to  six  feet.  For  a  purpose  similai-  to  that  of  these  tables 
the  laboratory  should  have  a  good  supply  of  smooth  blocks, 
six  or  eight  inches  square  and  from  one  to  two  incJies  thick  ; 
also  a  few  smooth  bricks,  which  may  be  permanently  covered 
with  thick  paper  for  greater  cleanliness  in  use. 

A  shelf  ranuing  along  the  side  of  the  room  and  before  the 
windows  at  about  the  height  of  the  ordinary  tables,  is  very 
convenient.  If  it  seems  undesirable  to  fasten  such  a  shelf 
permanently,  narrow  tables  or  benches  may  well  take  its 
place.  Chairs  for  the  laboratory  may  be  of  any  comfortable 
sort ;  physical  discomfort  is  a  serious  hindrance  to  successful 
work  for  both  the  subject  and  the  operator.  There  must  be 
also  a  few  screw  stools,  so  that  the  height  of  the  observer  with 
reference  to  his  instrument  may  be  readily  adjusted. 

The  number  and  character  of  the  apparatus  cases  will  be 
fixed  by  the  apparatus  to  be  placed  in  them,  but  they  should 
be  large  enough  to  prevent  crowding  and  some  of  them  at 


'  Aubert  givee  Bome  particulara  about  the  conatruotlon  of  a  dark 
room  in  hla  Fhy$ioU>gie  der  Neiihaut^  pp.  26  ff. 
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to  lake  ia  tlM  diriEa.    Frm  tke  i 
kMeroid,  ft  doc  aa  imA  and  kaU 
tottond.    A  ttta  pieee  o(  board 
plaak  ioaafled  oa  for  a  bottom ; 

tbo  top  lor  a  Ud,  and  a  aarrov  piece  aaaled  acraoB  Ike  ead  off 
the  Aloe,  if  il  hM  beea  cot  catirelr  tiuro^k,  aad  Ike  cmo  io 
oomplete.  Wbcn  the  eolored  disks  are  laid  ia,  tke 
ooiora  are  kepi  separate  by  disks  of  ordiaary  cardboard. 
These  bare  toa^aes  tint  lie  ia  the  above  lawitioaed  skit  (ike 
loaeeot  oaea  aft  tke  bottoai),  caek  bcana^  tke  aaase  d  tke 
foloT  that  has  been  pot  ia  bdor  it.  Abj  xeqaiied  cokkr 
tbi^n  \)e  foqnd  at  ooee  by  liltia;  tke  toa^ne  *»M^»g  H 
7a  the  general  laboraftocy  tkore  ekoaU  be  a  bookaketf 
lag  the  textbooks 
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ard  text-book  of  physics  and  a  book  of  mathematical  tables. 
And  near  by  may  well  be  kept  a  card  catalogne  of  psycho- 
logical literature.  Such  a  bibliography,  if  contributed  to 
from  the  reading  of  all  users  of  the  laboratory,  would  soon 
grow  into  a  most  valuable  aid  to  research.  In  the  cabinet 
may  also  be  kept  a  card  catalogue  of  the  apparatus,  giving 
the  name  of  the  maker,  date  of  receipt  and  price  of  each 
piece,  and  in  addition  any  constants  or  corrections  that  it 
may  be  necessary  to  know  for  the  accurate  use  of  the  piece  in 
question.  This  list  will  be  found  useful,  not  only  in  check- 
ing up  apparatus  at  times  of  stock-taking,  but  also  in  giving 
students  items  about  the  manufacture  of  the  apparatus  that 
they  may  be  interested  to  know. 

Apparatus. 

If  a  carpenter  and  skilled  machinist  are  at  command,  com- 
paratively few  pieces  of  apparatus  will  need  to  be  bought  oat- 
right,  and  much  of  the  rest  will  be  cheaper  made  at  home. 
Even  when  such  help  is  not  forthcoming,  the  instructor  him- 
self, if  moderately  familiar  with  the  rudiments  of  wood  and 
metal  work,  can  do  a  good  deal.  A  certain  knowledge  of  these 
arts  is  important,  even  for  the  successful  use  of  boughten 
apparatus,  and  every  iDstructor  should  take  pains  to  acquire 
it.  Such  hand  work  will  often  be  found  an  agreeable  change 
from  book  work. 

Assuming  that  the  instructor  has  a  little  mechanical  skill, 
and  that  professional  mechanics  will  only  be  appealed  to  in 
cases  of  especial  diificultyi  the  first  room  of  the  laboratory  to 
be  fitted  up  may  well  be  the  work  shop.  Here  should  be  found 
a  small  bench  with  both  carpenter's  and  machinist's  vises, 
and  the  most  common  tools  for  wood  and  metal  work.  A 
lathe  tilso  should  certainly  be  added,  with  a  sufiicient  stock  of 
chucks  and  lathe  tools,  though  an  excessively  high-priced  ma- 
chine is  not  necessary.  A  hundreil  dollars  expended  upon 
tools  of  all  sorts  and  fifty  dollars  more  upon  the  fitting  up  of 
the  room  and  the  purchase  of  materials,  would  probably  be 
sufiicient,  and  would  soon  save  its  value  in  the  making  and 
repair  of  the  strictly  psychological  equipment.  If  nothing  of 
this  sort  is  possible,  a  few  tools  at  any  rate  are  indispensable; 
large  and  small  screw-drivers,  a  wrench,  a  hammer,  with 
nails  and  tacks,  a  meter  stick,  and  an  oil-can  are  perhaps  the 
minimum  collection. 

The  strictly  psychological  apparatus  to  be  purchased  will 
vary  with  the  plan  of  work  and  with  the  facilities  for  borrow- 
ing from  the  physical  and  biological  departments.  If,  as  is 
probably  the  case  in  most  American  colleges,  demonstrations 
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ftre  to  be  made  before  m  dan  of  tweaty  or  npwrd^  a 
laboratory  oowae  gfren  to  a  leas  aamber,  ami 
earri^  on  by  tbeinstraotorand  one  or  two  adraneed 
and  if  the  department  is  expected  to  etaitd  on  He  ovn 
vithoat  mach   borrowing,  the  stock  of   apparatva  Bftf  to 
somewhat  as  follows  : 

Appa  raiv$  for  neurolo<^'cai  damonsiraiions.  HedeU  of  tfM 
brain ^  and  sense  organs;  microecopes  and  monnted  speci- 
mens ;  frogB ;  sheep's  brains  and  facilities  for  remoring  and 
preeerriog  them:'  reagents;  diagrams;  to  a  total  of  about 
three  bandred  and  fifty  dollars. 

Apparatus  for  (he  9ense9.  *  8inoe  a  good  part  of  the  work 
so  far  accomplished  in  physiological  psychology  has  been 
opon  sensation  and  perception,  this  section  of  apparatas  will 
nataraiiy  be  pretty  full,  especially  as  many  pieces  are  also  of 
ase  for  the  stndy  of  the  higher  forms  of  mental  life.  For  the 
senses  of  taste  and  smell  a  very  small  exx>enditnre  is  saffi- 
cient.  For  the  dermal  senses  and  sensations  of  motion  the 
apparatus,  except  for  advanced  research,  is  simple,  and  mach 
of  it  can  be  made  by  any  carpenter.  An  allowance  of  one 
hnndred  and  fifty  dollars  should  cover  everything.  For 
anditory  experiments  more  refined  apparatus  is  required.  It 
would  be  easy  here  to  spend  two  hundred  and  fifty  dollars 
without  exceeding  the  bounds  of  economy.  Apparatas  for 
vision  and  the  visnal  perception  of  space,  including  in  this  a 
good  supply  of  stereoscopic  and  other  diagrams,  would  re- 
cjn&re  perhaps  three  hundred  dollars.  Some  allowance  shoold 
also  be  made  for  apparatus  for  the  study  of  pain,  a  promising 
subject  as  yet  little  investigated,  making  a  total  for  all  the 
senses  of  something  over  seven  hundred  dollars. 

Time  apjmratra*.  A  very  successful  means  of  study  of  the 
higher  mental  fnnctions  has  been  the  measuring  of  their  time 
relations.  The  standard  instrument  for  this  is  the  Hipp 
chronoscope,  which  itself  costs  about  seventy  dollars,  and  re- 
qnires  for  fuU  usefulness  batteries,  testing  apparatus,  electric 
keys,  commntatorB,  etc.,  to  the  amount  of  perhaps  a  hundred 
dollars  more.  Of  almost  equal  importance  and  of  more  varied 
usefulness  is  the  Ludwig  kymograph,  an  apparatus  for  fur- 
nishing uniform  motion,  either  to  the  drum  that  forms  part 
of  the  apparatus  itself,  or,  as  a  motor,  to  other  light  pieces 


*  See  Notes  on  ModelB  of  the  Brain,  by  H.  H.  Donaldson,  Amek. 
JouB.  Psychol,  rv.  130. 

*See  chapter  on  the  Structure  of  the  Brain  in  James's  briefer 
course  on  Psvchology. 

*  For  detailed  suggestion  as  to  apparatus  for  the  senses.  I  may 
refer  to  the  introductions  to  the  successive  sections  of  my  labora- 
tory coarse  in  earlier  numbers  of  this  Journal. 
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of  apparatns.  The  instrument  is  delicate,  and  is  expensive 
(it  costs  abont  two  hundred  dollars),  but  in  very  many  lines 
of  work  its  absence  is  a  great  loss.  There  are,  however,  a 
number  of  cheaper  substitutes  for  it  which  could  probably  be 
made  to  answer  most  purposes,  and  even  if  a  kymo^^raph  is 
included,  it  will  be  best  to  include  also  some  simpler  form 
of  rotating  drum  to  use  when  regularity  of  motion  is  not  re- 
quired. As  in  the  case  of  the  chronoscope,  a  good  deal  of 
accessory  apparatus  is  required  to  get  the  full  advantage  of 
this  central  piece ;  there  should  be  two  or  more  electrical 
time-markers,  an  electrically  excited  vibrator  and  a  tuning 
fork  of  100  V.  d.  per  sec,  Marey  tambours,  etc.,  etc.,  with 
conveniences  for  smoking  the  paper-covered  drums  and  fixing 
the  tracings  when  made.  For  the  chronoscope  and  kymo- 
graph and  their  appurtenances,  an  allowance  of  at  least  five 
hundred  dollars  should  be  made. 

The  p&ijchophymc  law  may  be  studied  with  apparatus 
already  included  under  the  foregoing  heads,  but  some  new 
pieces  or  adaptations  of  those  already  mentioned  are  useful, 
and  for  them  seventy-five  dollars  may  be  set  aside. 

General  apparatus.  In  addition  to  the  apparatus  for  more 
or  less  specific  uses  there  is  a  class  of  general  apparatus  that 
is  no  less  important ;  and  chief  among  this  class  is  a  good- 
sized  and  substantia]  collection  of  stands,  rods  and  clamps. 
Money  spent  on  these  will  be  well  invested,  as  the  later  saving 
of  time  and  exasperation  will  demonstrate.*  There  should 
also  be  included  a  number  of  black,  white  and  gray  screens 
that  may  be  made  to  fit  the  rods  and  stands.  A  plethysmo- 
graph  and  sphygmograph  should  be  in  the  collection.  There 
should  be  some  kind  of  a  motor  in  the  laboratory  more 
powerful  than  the  kymograph,  electric  or  water,  as  convenient. 
A  good  set  of  drawing  instruments,  with  brushes  and  colors, 
will  find  frequent  use  ;  also  a  number  of  beakers  and  fiasks, 
several  graduates  and  a  pair  of  scales  with  weights.  There 
should  be  a  clock,  towels,  wastebaskets  and  slop  jars,  dust- 
pan and  brush,  several  china  plates,  cloth  for  covering  ap- 
paratus outside  of  the  cases  when  not  in  use,  and  a  good  deal 
of  other  miscellaneous  stuff,  which,  with  the  rods  and  clamps 
and  the  rest,  may  consume  as  much  as  two  hundred  dollars. 
In  the  laboratory  shonld  also  1)6  found  a  moderate  stock  of 
cardboard  (black  and  white),  colored  papers,  pins,  needles 
and  threa<l,  mucilage,  glass  tubes  and  rods,  alcohol,  mercury, 
shellac  varnish,  sealing-wax,  corks  (rubber  and  ordinary), 
rubber  tubing  and  sheets,  hard  rubber,  shot,  sheet  lead,  cot- 
ton batting,  etc.,  etc.,  which  might  be  covered  by  twenty-five 
or  thirty  dollars. 

>  On  apparatus  of  this  sort  see  Akbr.  Joub.  Per.  V.  476,  499. 


,  vithoat 

for  Isfge 

doQars,  bat  do 

of  imported  ap- 

piaew  M  would 

w>r  jet  for  the 


iwtitatfMOf  ool- 

four  and  fire 

toadrad  to  cvo  hnxidred 

fara^ipliea,  rqiairs 

ftgorea  would 

in 


witk  m  good  deal  l«aa 
of  m  nediaalcally 
spoa  tooU  aod 
_  linatnictor'a 

wovld  grra  a  rtry  Mx  aCart^  wad  «vaB  two  hondred  and 
fifty  doDan  apeat  on  tppanHwa  aloao  wa«id  do  mncb  to 
eoliTen  and  twmetiSj  the  eoaiae  in  p^pi^ology.  If  a  atanration 
ap]»ropTiation  is  all  that  u  to  be  had,  the  oMMt  aatisfactoty 
pieces  would  probafalj  be:  a  aoDoaiflfeer  aad  a  few  tuning- 
forks  for  audidoa.  a  oolor-mixer  aad  Whcatatoae  stereoscope 
lor  ▼iaka  (the  latter  home  made),  aad  a  wlbap  watch  for  time 


05  THE  Uafi  OP  THS  IAbobatobt. 

Psychological  experiments  fail  roughly  into  three  cUssea  : 
first,  tho(»e  that  can  easily  be  made  by  a  large  number  of  persons 
at  once^  as  some  experiments  on  hearing  and  vision,  and  also 
some  on  association  and  attention  ;  second,  chose  that  can  be 
made  quickly  and  easily,  but  by  only  one  person  at  a  time 
without  duplication  of  apparatus,  including  many  experimenta 
on  touch,  sabjeotive  visual  and  anditory  phenomena,  and 
binoonlar  rision;  and  third,  experiments  that  require  a 
considerable  time,  including  all  the  qnantitative  experiments, 
reaction-times,  memory  and  memory  8i>an,  psycho-physic  law, 
etc.,  where  the  average  of  a  number  of  individual  te^ts  is 
nooeasary  to  give  a  sure  result.  This  difierence  will  of 
coarse  be  recognized  in  planning  the  work  of  the  department. 
It  woald  be  a  great  blunder  to  rob  the  lecture  coarse  of  its 
illDtftrative  experiments  to  crowd  them  into  the  laboratory. 
Bxperiments  of  the  second  class  may  well  go  into  a  demon- 
stration hoar  in  the  general  laboratory  room  following  the 
lecture,  when,  without  formality,  apparatus  may  be  passed 
from  hand  to  hand  and  questions  asked  and  explanations 
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given.  To  these  also  should  be  added  some  of  the  ezperi- 
mente  of  the  third  class,  given  in  a  demonstratlonal  way^  for 
the  sake  of  students  who  do  not  follow  the  subject  further. 
The  third  class  of  experiments  in  their  rigor  should  be 
reserved  for  attack  at  another  hour  with  those  who  wish 
serious  laboratory  work. 

Most  teachers,  I  believe,  will  find  it  difficult,  at  least  in 
the  present  state  of  experimental  psychological  courses,  to 
keep  more  than  six  or  eight  students  profitably  busy  at  the 
same  time,  especially  at  first,  when  some  may  have  a  merely 
spectacular  interest  in  the  subject.  Larger  numbers  must  be 
handled  in  sections. 

In  many  psychological  experiments  it  is  necessary  that  two 
persons  work  together,  one  as  subject  and  one  as  operator, 
and  for  this  purpose  a  selection  of  partners  for  the  course  at 
the  beginning  is  to  be  recommended.  The  order  in  which 
work  is  taken  up  in  the  laboratory  is  not  of  extreme  impor- 
tance, and  if  the  apparatus  contains  no  duplicates,  as  many 
lines  of  work  mast  be  started  at  once  as  there  are  partner- 
ships of  students.  The  following  half  dozen  lines  of  work 
will  illustrate  what  I  mean,  though  every  instructor  will 
probably  prefer  to  frame  his  own  :  1.  The  senses,  experi- 
ments not  inclnded  in  the  lecture  and  demonstratlonal  courses. 
2.  Reflex  action  and  selected  nerve-muscle  experiments.  3. 
Reaction-times  and  related  experiments.  4.  Memory  span 
for  sounds,  letters  and  numbers,  and  with  distracted  attention. 
Card  sorting  test  for  memory  as  described  by  Bergstrbm  in 
the  last  number  of  this  Joctknal,  and  possibly  some  adapta- 
tion of  a  few  of  Ebblnghaus^B  experiments  with  nonsense 
syllables.  5.  Attention  and  its  motor  accompaniments,  in- 
version of  time  order  of  sensations,  as  shown  in  Exner's  and 
Dvorak's  experiments.  6.  "Weber's  law,  with  detailed  work 
on  some  one  method,  with  full  demonstrations  of  the  others. 

In  the  prosecution  of  these  and  all  other  experiments,  the  art 
of  the  teacher  will  appear  iu  leading  the  students  to  observe 
for  themselves  and  to  draw  their  own  inferences.  They 
should  at  the  same  time  be  shown  how  to  keep  intelligible 
records  of  their  work.  Indeed  all  the  pedagogical  principles 
already  established  for  laboratory  physics,  chemistry  and 
biology  apply  with  equal  force  here,  and  very  much  of 
primary  importance  may  be  learned  from  experienced  teachers 
of  these  subjects,  both  with  reference  to  the  furnishing  of  the 
laboratory  and  the  handling  of  the  pupils  in  it. 

After  80  much  of  a  general  orientation  as  would  be  given 
by  work  in  several  of  these  lines,  the  student  may  enter 
upon  original  work  as  an  apprentice  to  the  instructor, 
serving    alternately    as    subject    and    operator,   and    being 
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A  STATISTICAL  STUDY  OP  PSEUDO-CHBOMESTHE- 
8IA  ANB  OF  MENTAL-FORMS. 


By  Mary  Whiton  Calkins. 

AtsocUte  Prafeasor  of  P^ycUologj'.  WeUwley  CoUese. 


In  the  spring  of  1892,  the  Welleeley  College  class  in  experi- 
mental psychology  began  a  study  of  cases  of  pseudo-chromes- 
thesia  and  of  mental  *'  forma.''  A  canvass  of  the  college  was 
undertaken  and  records  of  outside  cases  were  also  collected.* 
Since  that  time  a  few  new  records  have  been  added  and  a  very 
detailed  investigation  of  all  cases  has  been  made,  on  the  basis 
of  a  series  of  questions  which  were  formulated  after  the  careful 
study  of  the  first  records.  The  results  are  summarized  here 
with  the  briefest  possible  comment. 

In  the  first  table,  reference  is  made  only  to  the  records 
from  members  of  Wellesley  College ;  and  so  large  a  number 
of  persons  have  been  consulted  that  the  per  cents  may  per- 
haps fairly  be  supposed  to  suggest  the  oommoa  prevalence  of 
the  phenomenon.^ 


*  A  short  acooant  of  ildB  work  woa  given  in  the  AiiERiCAX  Journal 
OP  PsYCHOLOQY,  Vol.  V.,  No.  2.  Variations  of  the  present  record 
from  that  are  due  chiefly  to  the  new  material  collected  ;  but  ocoa- 
sionally  to  later,  more 'detailed  Htatemeiits  of  the  same  subjects. 
The  figores  given,  throug:hoiit  this  article,  have  been  carefnlly 
veriflou,  and  every  effort  haa  been  made  to  Interpret  accurately. 
throngh  personal  interviews,  or  through  correspondence,  the  exact 
meaning  of  the  subjects.  Hundreds  of  letters  have  been  written 
and  scores  of  interviews  have  been  held. 

'Since  the  completion  of  this  paper,  a  canvass  has  been  made  of 
the  students  who  entered  Wellesley  in  the  fall  of  t892.  Its  resulta 
differ  remarkably  from  those  of  Summary  I.,  in  the  far  larger  pro- 
portion of  cases,  both  of  pseudo-chromesthesia  and  of  forms. 


ir^i 


Of  203  consnlted,  the  number  of  persons  with  psendo- 

chromestheeia  is  32  (  =  15.7%) 

Number  of  persons  with  forms  is  61  i  =3O.20i 

Nnmber  of  persons  with  both  is  17  (  =  8. 

The  result  may  be  accidental,  but  it  is  possible,  on  the  other  hand, 
that  among  the  two  hundred  or  more,  last  year,  whom  our  questions 
did  not  reach,  was  a  relatively  large  proportion  of  subjects.  It  is 
proposed  to  attempt  a  mediation  between  the  two  results,  by  con- 
tinuing this  canvass  with  successive  freshman  classes. 


ciumn: 


and  of  Forms. 


696 

86     (-6. 
65   (  =  IS. 


aU  recorded 


inclading 
attempts 


(Total  Number  of  Subjects,  85,^) 


,-* 

o— 

«„-- 

TOML 

Month- foms. 

Number- ft»»»- 
Day-of-wj6k^focn». 

Alphabet-fonDft. 

56 

4 

a 
i 

10 

» 

T 
1 

sr 

6 
7 

4 
1 
1 
3 

73 
©7 
60 
12 
5 
45 

Total*. 

lA 

n 

20 

SSS 

Tn  the  first  colamn  of  this  smnmary  lire  Indaded  cases  in 
which  the  forms  hare  been  drami  in  the  same  way  after  an 
interval  (  in  most  cases  a  year,  oooasionally  only  a  few 
months)  following  the  first  record.  A  few  cases  are  counted 
in  which  the  second  form  varies  slightly  from  the  first  (  for 
instance,  bendn  at  the  same  numlH^r  and  at  the  same  angle, 
bat  to  the  left  rather  than  to  the  right  ).  The  second  column 
contains  the  record  of  forms  which  did  not  appear  on  the  first 
record,  where  the  omission  was  a  mere  ne^ect  and  the  sub- 
ject explicitly  testifies  to  the  constant  possession  oi  the  forms. 
The  third  colamn  includes  not  only  the  unverified  cases,  bnt 
also  those  in  which  the  second  drawing  of  the  form  differs 
from  the  first. 

Among  the  hour- forms  and  the  century-forms  are  included 
only  the  cases  in  which  these  are  unlike  the  number-forms; 
to  most  subjects  the  number-form  is  used  for  both  series. 
The  alphabet-forms  are  probably,  most  of  them,  mere  visual 

'  Evidentlv  the  record  of  the  same  subject  iq>pe«rfl  often  under 
Mv«ral  of  tnese  heads. 
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reproductions  of  the  primer  page,  so  that  they  hardly 
belong  to  our  summary.^ 

A  few  curious  forms  are  not  included  at  all.  Among  these 
are  forms  for  piano  notes  (squares),  with  lines  for  violin 
notes;  and  an  interesting  prayer- form,  well  remembered  from 
the  time  when  the  progress  from  one  prayer  to  another  was 
always  the  passage  from  one  part  into  another  of  the  form. ' 

The  next  table  is  a  classification  of 

SU1£MABY  III. 
VarietieB  of  Psendo-chromeflthesia.  (Total  Number  of  Snbjeota,  46.') 

Color  with  letters: 

With  conBonantfl  only,  5* 

With  vowele  only,  4* 

,         With  both  voweU  aud  consouantSf  20 


Color  wiih  the  numerals: 

Color  with  vforda: 

With  common  and  proper  terms,  20* 

With  common  terma  only,  I 

With  proper  naraea  only, 

Names  of  people  only,  7 

Names  of  aaya  only,  1 

Names  of  months  and  days,  1 

Names  of  people,  months  and  days,       8 

17 


29  cases. 
10  cases. 


38  cases. 


Color  urUh  music: 

With  notes  of  different  pitch,  8 

W*th  different  pitch  ana  different  instruments,  3 

With  different  compoBers  or  compositions,  4 

With  other  varieties  and  combinations,  8 


28  cases. 
lOO'  cases. 


Total  varieties  of  pseado-chromesthesla, 

The  connection  of  particular  colors  with  the  different 
letters  is  a  widely  varying  one.  All  the  associations  seem 
fortuitous,  except  jKyssibly  that  of  i  with  black  and  of  o  with 
white.     Dr.  Jordan"  explains  this  as  certainly  due  to  the 

'But  there  are  some  distinctive  alphabet-forms.  Cf.  Fig.  3,  Plate  I. 

»8ee  also  Fig.  7,  Plate  I. 

'Evidently  the  record  of  the  same  subject  often  appears  under 
^  several  of  these  heads. 

I  This  contradiction  of  Galton's  generalization  has  already  been 

I  noticed.    Amjskican  Joxjknal  of  Pbycholooy,  Vol.  V.,  No.  2. 

I  *There  are  four  cases  of  color  with  all  words. 

I  Cf.  D.  S.  Jordan,  Pop.  Sci.  Mo.  XXXTX.  67, 


^H            443                     ^^^        OAUajca: 

■ 

^H          MpsNnaw  of  Um  letters ;  bat,  inthecMeofo,  anei 

TlBMtinn^W 

^^1          nrMi  in  om  of  my  neonls  seems  eqaidly  pl»asO)ley  «ad  U      ■ 

^^B           uleieeliag  bemase  the  sabjeci  is  now  blind.  ■ 

"0," 

she  says,        ■ 

^^^^     *'—eiplMdr«-bUnk— sheet  of  white  paper.** 

dm 

^^^^H                                                                  SUHHABY  IV. 

■ 

^^^^P                                     Colon  with  Different  Letters. 

H 

^^^^       /.     WWk  i: 

^^^__                i  U  bUek  In 

U«MM.^H 

^^^K                 U  "neart)-  blAok**  in 

4      "       ^M 

^^^^H                  ka  vrey  In 

^^^H              i  b  R whito »'  or  *•  light''  In 

*   "       ■ 

^^^^^B                 l»  oArdinal  In 

1    caM.        ■ 

^^V                     VoM  o««M  of  color- MtooiAtlons  with  <, 

»     M 

^H        ;i.  intj^o.' 

^^H                      0  \m  white  In 

n  OMes.^^1 

^^^^              i>  U  *'Kr«yUh- while'*  In         S    1 
^^^^m               o  le  *'bluUhwhito**  in 

^^1 

^^^^H               o  to  '*ook>rleM  or  white*'  In  1 

nearly  white  in    7      '*       ^_^H 

^^^^H               o  la  ■' while  or  yellow"  tn      I 

^^^^M 

^^^H 

^^^^1 

^^^^^H              o  la  grey  in 
^^^^H              0  U  ^ffolden-brown"  In 

i^^-H 

^^^H              o  ti  black  or  ''very  dark'*  in 

2  oaaea.  ^^^H 

^^^^V               Total  oaaea  of  oolor-aaeoctationa  with  o, 

2,              J 

^H           OL    Wma: 

^^^^^m                 a  la  blue  tn 

7  caaea.  ^^^H 

^^^^^^B                a               tn 

4       ^^              V 

^^^^^H               A  It       other  color  In 

11    <*    ^^M 

^^^^^F               Tot«l  caaea  of  color- aaaoctaUon  with  a. 

«    H 

^H            iV'     WUh^: 

^^^^^_               a  to  yellow  In 

8  caoes.  ^^H 

^^^^^H              a  la       other  color 

lA      ''              H 

^                     Total  caaea  of  oolor-asaooiatlona  with  «, 

»        ^ 

^H             K.     With  $: 

^^H                      a  la  yellow  In 

5  oaaea.        ^| 

^^^^^^                a  la  red  in 

3      ''              H 

^^^^^^               a  to  "red  or  yellow"  in 

1    case.         ^M 

^^^^H               a  to  '*veliowtoh-red"  and  ''reddiah-yellow 
^^^^^B               a  to  of  other  color  (  bine  4  tiroea }  in 

»  in 

2  oaaea.          ^H 

10      *'              ■ 

^^^^^V              Total  oaaea  of  color-aaaociation  with  a« 

I 

^^^^V        The  relative  frequency  of  the  connection  of  the  color  with         fl 

^^^f           the  BOand  or  with  the  appearance  of  letter  or 

word 

has  been         ^H 

^^H          carefully  studied.      Of  coarse  in  the  cases  of 

merely 

musical         H 

^^m          association— except  in  the  few  of  color  with  the  printed  notes         ■ 

^^■^         *  One  of  the  two  records  from  stndenta  of  Perkina  Inatitnte.              ^^H 
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—the  color  follows  the  sound ;  and  probably  this  is  also 
true  where  merely  the  vowels  or  merely  the  conHonantB  have 
oolor^  since  the  distinction  here  is  one  of  sound,  not  of 
appearance.  On  the  other  hand,  in  cases  of  association  with 
namerals  (aa  distinguished  from  the  names  of  the  numbers), 
the  color  follows  the  appearance.  In  the  remaining  varie- 
ties, we  find  the  association  of  color  with  sound  most 
frequent;  so  that  the  name  "colored-hearing*'  is  partly 
justified. 

Summary  V. 
Connection  of  Color  with  Sound  and  with  Appearance. 


a.  O01.0K  WBVir  LsrTKK  ok  Wobd  ib 

b.  CoLOK  want  Lbttkb  oh  Wou>  u  Iiuquikd  as 

IS 

t 
1 
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1 

II 
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1 

1 

1 

i 

to 
& 

4 

a 
& 

2 

11 

14 

1 

28 

43 

2 

46 

11 

1 

27 

39 

46 

To  discover  exactly  the  manner  in  which  the  color  appears 
to  a  subject  is  very  difficult.  To  some  the  color  is  so  in- 
definite that  it  is  almost  impossible  for  them  to  describe  it; 
but  to  a  larger  number,  the  experience  is  so  clear  that  they 
assume  its  universality  and  can  hardly  be  prevailed  upon  to 
describe  it  in  detail.  **  It  was  not  recorded  last  year/*  one 
snbject  says  of  her  month-form,  **  because  I  did  not  realize 
that  so  simple  an  arrangement  could  be  a  *■  form.*  '*  Great 
care  has,  therefore,  been  exercised  to  make  these  resolta 
correct  interpretations  of  actual  experience. 

In  the  following  summary,  column  (a)  includes  cases  in 
which  the  color  appears  as  a  background  to  letter  or  to  word; 
{b)  those  in  which  each  letter  is  colored  (  as  if  printed  in 
colored  ink  ) ;  (c)  those  in  which  the  letters  are  colored,  but 
of  one  color;  (c/)  that  larger  number  of  instances  in  which 
the  color  app^rs  in  more  or  less  vague  form — not  that  of  the 
letters — either  after  or  with  word,  music'  or  letters: 
evidently  this  class  contains  all  cases  of  musical  color-asBO' 
ciation. 


*  In  one  of  this  year  *6  records  the  muaio-oolor  is  thus  described: 
**I  imagine  a  priamatlc  band  somewhere  around  the  keys  ( I  can't 
decide  whether  it  is  over  or  under  them)." 


CAUOKB 


Summary  VI. 
M&nner  of  Word -color. 


in) 

(6) 
4 

M 

id) 

(*) 

ToUl. 

Cot. 

Toul  Cams. 

1 

9 

19 

3 

36 

2 

38 

The  connection  in  cases  of  letter  and  word-association  be- 
tween the  coloring  of  words  and  that  of  their  letters,  is 
peculiarly  baffling.  It  is  impossible  to  reduce  it  to  mle  ; 
often,  in  spite  of  definite  associations  of  color  with  the  letters, 
the  word  has  a  color  different  from  that  of  any  of  the  letters 
composing  it.  Very  often  such  a  word,  with  independent 
color  of  its  own,  may  be  made  to  assume  the  color  of  its 
various  letters  by  mentally  fixating  each  of  these;  but  this 
is  ordinarily  at  the  expense  of  any  appreciation  of  the  word 
as  a  whole.  In  the  next  summary,  numbers  under  (a)  refer 
to  cases  in  which  the  word  follows  the  color  of  its  initial 
letter ;  nnder  (6)  and  (o)  to  those  in  which  the  color  seems 
to  be  that  of  a  predominating  vowel  or  letter;  under  (d)  to 
those  in  which  each  letter  retains  its  color.  The  class  of 
associations  in  which  no  connection  is  traced  between  letter 
and  word-coloring  is  marked  by  (e).  It  will  be  observed 
that,  followed  closely  by  this  class  of  the  undetermined,  the  one 
in  which  word-coloring  follows  the  initial  is  best  filled. 
Since  the  word- colors  of  the  same  subject  may  be  determined 
at  different  times  by  different  principles,  the  same  ''case" 
may  be  recorded  nnder  more  than  one  of  the  headings.  These 
double  records  are  indicated  in  the  table  by  a  (?),  which  is 
meant  to  suggest  that  few  words  of  the  subject  belong  to  the 
given  cat^ory.     No  cases  are  twice  counted  in  the  totals. 

StJMMABT  Vn. 

Connection  of  Word-color  with  Letter-color. 


(o) 

(W 

{c) 

(d) 

(«) 

ToUL 

Vo  LeOcr-mlor. 

ToteL 

? 

•li] 
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6[91 

? 

? 
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T 
8[6] 

27 

11 

38 

The  value  of  our  records,  in  explaining  the  phenomenon 
which  they  describe,  must  be  admitted  at  the  outset  to  be 
suggestive  rather  than  demonstrative.  Of  possible  theories 
there  are,  of  course,  two,  which  may  be  roughly  characterized 
as  the  peyohical  and  the  physiological.     The  first  refers 
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pseudo*chromesthesia  and  mental  forms  to  ordinary  associa- 
tions, probably  of  childhood.  The  second  finds  no  explana- 
tion, exempt  m  an  assnmed  cerebral  peonliarity — an  especially 
close  connection  between  certain  brain  tracts,  especially  the 
visnal  and  the  auditory.  This  assumption  of  the  existence 
of  apparently  inexplicable  brain  peculiarities  is,  however, 
little  more  than  a  confession  of  ignorance;  and  the  psychical 
theory  will  evidently  be  preferred,  if  it  can  be  substantiated. 
But  it  is  difficult  to  draw  positive  conclusions  from  the  asser- 
tion or  from  the  denial  by  adult  subjects  of  such  possible 
explanations;  for,  on  the  one  hand,  it  is  entirely  probable 
that  many  actual  associations  are  forgotten,  while  conversely, 
it  is  i>OBflible  that  plausible  explanations  are  imagined  and 
then  assumed  in  good  faith  as  the  actual  ones.  It  is  at  least 
certain,  as  the  following  table  shows,  that  almost  all  color- 
associations  and  forms  date  back  to  childhood. 


SUMMABY  VIII. 

Beginning  of  PBendo-chromeBtheela  and  of  Forms. 

Iv  CmiuxmooD. 

IiATKE. 

Tnotl* 

Bffttfl 

rorru. 

Ukv 

Total 

¥ 

Surely. 

•I 

siirtiir. 

V 

CjkMm 

FMudo«brom«aCtottlA 

befkD 

Forms  beffu 

29 

48 

1 
7 

1 
3 

3 

13 
21 

2 

a 

45 

B6 

0 
0 

46 
86 

-■ 

In  the  case    of    pseudo-chromesthesia,    the    number   of 
explanations  actually  offered  are  recorded  in 

Sumf  ARY  IX. 
E^tplaBatlong  of  Paeudo-chromeathefila. 


EnPLAJIATlOIl 

rOTAL 

KO   EXTLAV. 

Cmv. 

Total  Ca«K8 

Sore- 

T 

Color  wttb  words  (iocludltiic  some 

letter  and  tnuslc-aHodatloos). 
Color  with  words  only. 
Color  with  letten  only. 
CoJor  with  miMlc  only. 

3 
3 

3 

10 
4 
1 

13 

7 
1 
3 

12 
3 

1 
2 

2 
1 

3 

27 

11 
S 
6 

Totals. 

9 

15 

24 

18 

45 

'Doubtful. 

'  Part  of  the  color- associatioDS  (or  forma)  in  childhood;  part  Ut«r. 
3 


4M 


ntT-M.IW 


or 


ISoB  ranU  iB  lAo^fli^iflBBBt  ttmi  it 
pMter  nniahar  at  exfiaaatitam  mgn^  &■  is 
pwdAU  iiMihuttng  anch  m  thaas:  "Whul 
aid.  I  hKl »  plavaate  namait  ffilial.  wbo  bad  tiiB  lov«i&Hfc  hlM 
ejn  I  has79  vrar  aMB.  Sto  made  sooh  an  imprflHua  op— 
me,  that  now  the  word  Bthel  aeeoae  aimoet  a  qraonjm  tor 
blue ; ' '  and  this  other:  "  -  Hany'  ma^  be  *  yellow  ^ 
with  an  imagtnary  Hmryf  with  yellow 
with  mnaip  aeem  moat  eaey  t0 
so  in  great  auBbKMBMDited  for  ehnraghaMfrtat 
middle  tann ;  the  <«mMwtBil  oolor  and  sound  are  dwa  wfaiA 
ace  apt  to  otscaaion  similar  eaottaBa.  A.  typical  inacance  of 
tfaia  emotional  oonneocion  between  muaio  and  oolor  ia  Chi* 
one :  **  Color- heann^ol  mosicai  ^uuda  Is  due  almost 
to  aonotion.  When  I  hear  that  which  prodaoee  a 
anotion,  I  immediately  prolong  this  by  aeednif 
which  would  prodnoe  the  same  emotion/^  ''The  taaa  of 
▼JoUn,"  anothemyst  '*  la  very  pleaaunhLe,  and  bio*  ia 
tor  my  happiaaa  maaMBlk'^  'Bta-  aHptoialtoK  to 
detailed  in  the  ftdHnpto^  qnototfaov  wBtoh, 
rather  a  deliberate  oonnection :  ^*  As  one 
tnumlataa  a  luveiy  thought  of  one  langnage  intxi  anodi^^ 
the  beanty  of  muaio  waa  expressed  in  oolor  ....  I  am 
oatnndly  fond  of  red«  which  forma  the  foondatunt  of  my 
mnsiind  aaaociadon,  intensified  into  blaoh  moA 
into  pink  ;  mixed  with  blue,  for  the  paaaionato 
bothered  with  yi^Uow  to  make  the  .iuUen  and  hittar 
vermilion. '^      The  exact  fi^nrea  are  theae: — 

Explanation  of  Mlkuinal  Color-oasociadona. 


mtuit*u 


No 


TVrra. 


28 


Uwr. 


33 


Jk  to  diBllcanc.  on  the 
( lan^miiM  IB  iwands  )  seeasa  ebvtonaly  a  simpler  and 
pcteary  seuaatiouji  experience  than  color  with  words, 
we  have  buc  one  direct  explanadon,  and  chat  a  doabtfol 
of  a  letter-eolor.  This  ia  given  by  a  person  who 
with  vetiow  or  red  and  ^  with  greea.  and  the 

yto  prvaaiiciaCioa,   spelling  and  imf  aiag,  of  toe 
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green,  red  and  yellow  may  be  the  cause  of  the  color -aseocia- 
tion.  Now,  most  instances  of  pseado-ohromesthesia  include 
both  letter-color  and  word-color,  and  in  half  of  these  the 
word-color  is  at  least  partly  explained  by  some  ordinary 
association.  It  is  not  unlikely^  therefore,  that  the  letter-color 
is  often  the  secondary  experience  and  that  letters  take  their 
colors  from  representative  words.     The  figares  are  these : — 

SulOiABT  XI. 
Connection  of  Letter-oolor  with  Word*color. 


Lrtw  a&» 

Cowvwrrvi  wrrs  Wdum- 

UiroomrvcTUD  wit« 

TOTJL. 

Ufnr. 

Total 

word*' 

CxpUlo«d 

UwipWlowJ 

P 

13 

11 

1 

I 

2fi 

2 

S8 

The  lack  of  aniformity  already  noticed  in  the  color-associa- 
tions of  different  subjects  with  the  same  letters,  implies,  of 
course,  the  individual  nature  of  the  association  and  may 
point  toward  this  same  explanation  of  letter-colors  through 
word-colora.  The  theory  of  Mr.  Stevens'  best  suggests  the 
possible  connection  between  these  colors  and  the  childhood 
experience.  He  supposes  that  the  color  of  each  letter  may 
be  that  of  an  object  of  whose  name  this  letter  is  the  initial. 
It  is  undoubtedly  true  that  to  all  children  the  familiar  horse, 
dog  or  bird  is  the  typical  one.  If  the  sound  of  the  word 
'^dog'^  first  suggests  to  an  imaginative  child  his  father's 
Irish  setter,  then  the  sound  may  be  closely  connected  with 
the  color  brown ;  when  the  letters  are  learned,  d  stands  for 
dog  and  takes  on  the  color  of  the  **dog  par  excellence.'*  It 
mnst  be  remarked  that  this  theory,  ingenious  as  it  is,  still 
accounts  with  difficulty  for  some  of  the  phenomena,  for 
instance,  for  the  vivid  colors,  red,  green  and  yellow  of  bo 
rare  a  letter  as  7  ;  or  for  the  red,  black  and  yellow  of  z. 

Definite  explanation  of  forms,  by  identification  with  the 
shapes  of  familiar  objects,  occurs  rarely  in  our  records. 
Including  even  doubtful  cases,  only  about  twelve  per  cent,  of 
our  forms  are  explained. 


i%}>.  Soi.  Mo.  March,  1892. 


OJW 


»  »  tr 


V 


tratMl  to  Ceil  tiiott  befv 
i    learn,  everythiiig   r- 
pjctnrfs  of  that  old  clock/* 

It  U  wirJimt,  however,  that  if  the  psychical  theory  were 
mipport4»rl  merely  by  th^lACtof  these  remembered  oesociations. 
It  r4*aU\  olaim  little  Taloe.  Bnt  the  natural  childhood  aseoci- 
Atjonn  whirh  it  hyi>oUiesizeB  may  f-ertainly  have  existed, 
they  are  now  forKOtten.  An  observation  of  the  forms 
Wtm  showH  that  they  are  chiefly  those  of  ordinary  ob- 
J©ft  ■  -vH  frequent  and  Mom^ftimefl  prominent  in  the  child's 

SON  'it.     llie  clasHilif'ation  is  the  following: — 
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Natnre  of  Number « forms. 


«          SlMPLl 

BROcar  Lms. 

CiniTBP  Lmn, 

ToTAi^Hac. 

Vtmrnc 

roT41*. 

SnuiOBT  LnfKi. 

Slfflple. 

Complex, 

Simple. 

Complex. 

17 

16 

Ifl 

T 

6 

60 

7 

67 

Of  Month,  Day  &nd  Oentoiy-formsJ 


BTftAIdBTLniB. 

ClKVLAA. 

BKTTAIfgDLAS* 

loTALRao. 

Vtnac. 

row* 

Stntgtat 

Bromti 

Circlet 

Cttrred 

Sqoent 

Beeuaita 

Moclb. 
form. 

form. 

torn. 

7 

21 

4 

8 

7 
3 

3S 
I 

03 
8 
2 

? 

1 

a 

10 
1 

66 
47 
H 

5 
3 
1 

78 
60 
13 

TotaL 

33 

13 

U 

3S 

8 

IT 

136 

0 

186 

A  clasBificfttion  of  the  points  at  which  namber-formg  bend 
aleo  bears  on  this  probable  explanation  by  showing  that 
three-fonrtbs  of  these  turns  are  at  numbers  which  are  promi- 
nent in  early  arithmetical  exercises  and  in  ordinary  usage. 


8UMMABT  XrV. 

Tama  of  Nnmber-forma. 


At  6  and  Ite  multiplee, 

1 

At  10,  and  at  10  and  multiples, 

IT 

At  12;  8  and  12;  and  10  (and  10  with  multiples), 

8 

At  20;  20  and  multiples  of  10, 

6 

At  100  and  multiples, 

1 

Combinations  of  these  forms, 

5 

Toms  at  each  number, 

1 

Irregular  turns, 

6 

Total, 

46 

No  turns, 

13 

Total  recorded, 

59 

Unrecorded, 

9 

Total, 

68 

For  examples  of  these  forms,  Of.  Figs.  1,  2,  4,  Plate  L 


mio 


OAUCINB 


Among  the  eight  under  the  head  '*irregalar  tarns/'  occar 
some  80  pecoliar  in  form  as  to  defy  all  identification  with 
diildhood  objects,  yet  even  these  include  many  bends  at 
the  familiar  lO's  and  12*8;  and  it  is  not  unlikely  that  turns  at 
soch  numbers  as  6,  8,  15,  19  and  27  might  be  explained  by 
some  fact  of  great  importance  to  the  childish  mind,  by  the 
consuming  admiration  for  a  playmate  who  is  eight  years  old, 
or  by  the  impressive  death  of  some  one  at  twenty-seven.' 

The  argument  from  utility,'  which  treats  the  ''form  '^  as  a 
survival  of  a  useful  device,  may  finally  be  emphasized  in 
support  of  the  psychical  theory.  The  visualization  of 
numerals  or  of  word- series  may  be  an  important  aid  to  mem- 
ory, e8i)ecially  in  a  child's  first  struggle  with  numbers.  Acci- 
dental associations  of  this  sort  may  then  be  perpetuated  be- 
cause of  their  helpfulness.  This  genesis  of  forms  is  explicitly 
recognized  by  one  subject,  who  says,  **  the  other  forms  have 
arisen  simply  from  the  ways  that  I  have  used  to  remember. '* 
There  are  many  more  emphatic  assertions  of  the  asefolness 
of  forms.  *'  I  cannot  realize,*'  one  man  writes,  "how  any  one 
can  dispense  with  something  of  the  kind.  It  seems  to  me 
that  without  this  form,  nnmbers  would  have  no  meaning,  and 
a  person  would  be  entirely  lost  in  considering  them."  ^*  In  the 
study  of  history/'  a  student  says,  **  I  always  associate  events 
or  men  with  the  centnry  which  stands  in  such  a  place  on  the 
form.  For  instance.  Queen  Elizabeth  reigned  in  the  middle 
of  the  fifteenth  century,  which  stands  thus 


8  /SO     " 

12 


**When   I  add  numbers,"  writes  another, 
think  of  my  form,  e.  ^.,  if  I  add  5  to  27  . 


I  invariably 
I  feel  as  if  I 
passed  on  a  step.  When  I  multiply,  I  feel  as  if  I  jumped, 
as  it  were,  from  one  place  to  another,  e.  g.,  6x9  is  a  long 
jump  compared  with  3x6."  Even  the  musical  memory  may 
be  aided.  **  If  I  hear  an  opera,"  one  subject  says,  *'  F  can 
come  home  and  almost  play  it  by  colors  ;  I  know  what  chords 
make  a  certain  combination  of  colors." 

The  rare  occurrence  of  distinct  alphabet-forms  may  be  ex- 
plained on  this  principle  as  due  to  the  fact  that  ''the  child 
needs  no  mnemonic  system  by  which  to  learn  the  letters. 
He  already  sees  thera  before  him  on  blocks  or  in  picture- 
books.  Moreover,  the  alphabetic  sequence  is  not  so  impor- 
tant as  the  numerical  sequence,"' 


*Some  Buoh  irregrnUr  forms  are  shown  in  Figs.  5  and  6,  Plate  I. 
"Cf.  G.  W.  T.  Patrick,  Fop.  Scr.  Mo.  Feb.  1893. 
'  Elxtract  from  an  eaeay  by  Blanche  L.  Clay. 


PSEUDO-  CHBOBfESTHEBIA . 


451 


FThe  following  table  shows  the  relative  nnmberof  those  that 
are  Bare  that  they  have  been  helped  by  the  posseasion  of 
forms : — 


BUKMABT  XV, 


Utility  of  Forms, 


Utility. 

HoUtiutt. 

UWT. 

Total  OAtM. 

eura. 

? 

4 
5 

Tot 

Bvtre, 

6 

UvBfaliian  of    montfa,  d^  fead  ova- 
turr-fonnft,  In  rmi«Qberlo|E    dfttes 
ADa  appoiDtmentB. 

U0»fulD««B  of    oumber-forxuB  both  in 
renH*tnb«HnK  daUw,  Pic.,*   and    in 

27 
2fi 

31 
S4 

39 

21 

3 

7 

78» 
87 

Whether  or  not  one  admits,  as  I  have  been  arguing,  that 
the  forms  which  correspond  with  familiar  shapes  and  those 
which  are  of  acknowledged  use  to  the  poBsessor^  as  well  as 
those  which  admit  of  definite  explanation,  are  likely  to  be 
dne  to  psychical  associations, — it  is  yet  worth  while  to  ob- 
serve that  all  tliese  forms  may  be  classified  under  one,  at 
least,  of  these  classes,  while  most  belong  to  more  than  one. 

The  he)pfTiln<»88  of  pseudo-chromosthesia  is  less  obvious, 
yet  it  is  reported  in  about  one-fourth  our  cases.  **  Colors  do 
not  look  right,*'  one  subject  writes,  **  unless  a  word  is  spelled 
right.  For  instance,  I  spelled  permanent,  the  other  day,  with 
two  a^s,  and  it  did  not  look  pale  enough.'*  Another  is  helped 
in  writing  rhymes,  and  a  third  in  committing  music  to 
memory. 

The  pleasurableness  of  the  experience  also  Is  very  general, 
and  may  be  a  reason  for  its  perpetuation.  In  several  in- 
stances, already  quoted,  the  favorite  color  has  been  definitely 
recognized  as  the  basis  of  all  the  color-associations.  The 
positive  pleasure  of  this  color-experience  is  naturally  greater, 
as  appears  from  the  laHt  part  of  the  following  table,  than  that 
derived  from  the  usually  simple  and  pre-eminently  useful 
**  forms.*' 


'The  number  refers  to  subjects,  not  to  different  forma. 
'  In  the  coses  in  whloh  number-forms  are  used  as  yenr-forms  or 
as  dfty-of-the-month-fopms. 


4A2 


OAUSXStB 


StnCMABT  XVI. 
PsychicAl  Value  of  PBendo-chTomesthasU. 


T«. 

Ho. 

IkMW 

VsmB 

toSt-r—- 

cr«* 

rtoTAL 

Son 
10 

T 

3 

roisi 

am 

f 

1.     Tba  ■abi»ct>  mamarr  m 

13 

30 

1 

44 

1 

45 

«.    Tte  mtmm  m  tamA  or 

IS 

» 

21 

IS 

3 

8 

4S 

2 

46 

lira  ts  Um  tiwpmrkmm 

(O).          0(       M^<MdllllMH 

14 

U 

26 

1 

18 

4 

4S 

2 

4S 

<b|.   Otforaw. 

24 

9 

3S 

1 

5 

4« 

as 

as 

The  diminatioa  of  both  phenomena  is  alighter  in  onr  snb- 
i«otB  than  la  nsoaliy  supposed,  perhaps  becaose  of  their 
oomparatiye  yonth ;  it  saggests  the  effect  of  lack  of  atceotioa 
when  the  experience  has  become  monotonous  and  has  outlived 
its  asefnlneafl. 


Btlathre  InoreMe  and  DecreaM 


Of  (onaa. 


Su«. 


4 
14 


Sva.     r 


ifxm 


18 
SB 


14 


Total  Usit.  9mM» 


43 

S5 


46 
86 


The  hereditary  tendency  of  colored- hearing  and  of  forms 
Indicates,  of  course,  the  importance  of  the  accompanying 
cerebral  changes.  Including  doubtful  ones,  the  number  of 
negative  cases  is  probably  far  too  high,^  since  in  many  cases 
one  person  has  answered  for  an  entire  family,  while,  in 
almost  allf  there  has  been  no  opportunity  for  careful  investi- 
gation. 


'  The  oa*e«  under  ^* No?  '^  are  merely  those  in  which  the  labiect 
has  no  kuowledgo  that  members  of  his  family  hay«  form*,  eto. 
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SUHMABY  XVnL 

Hereditary  Tendency. 
Do  memberB  of  a  family  have 


a,    P%KU90^mouaarBtUAt 

b.  Tonmar 

AVSVIKA. 

Tb. 

No. 

> 

5 

3 

1 

Yn. 

No. 

J 

1 

1 

1 

Sun 

f 

8tii« 

T 

8u» 

» 

Sure 

t 

1 

1.  or  BUt>1ect«  wlih 
pomido-cnro.  oalj. 

21 

» 

10 

21 

1 

sa 

0 

8 

IS 

20 

1 

31 

1.  Of  subjMU  with 
forms  onljr. 

5 

14 

42 

61 

^ 

63 

34 

34 

6 

7 

61 

61 

«.  or  BublMTtB  wUh 

5 

1 

4 

13 

33 

2S 

T 

4 

1£    34 

34 

The  remaining  tables  embody  the  answers  to  qaestions  of 
less  importance,  yet  of  a  certain  interest.  It  is  not  sarpriRing 
to  find  that  nearly  all  oar  sabjects  are  good  visualizers,  bat 
it  is  more  remarkable  that  nearly  all  of  them  draw  or  paint.' 


SniacABT  XIX. 
Colore  with  Odors,  Taate«  and  Touches. 


Visual  Imagination.* 


... 

& 

1 

R 
P 

1 
1 

Yb. 

Ha 

1 

i 

D 

1 

Sura 

r 

Bura 

T 

SUTB 

» 

SDbj«oti  irlth 
pamido-chro.  onlj. 

1 

IT 

18 

3 

31 

11 

7 

1 

19 

3 

31 

8ub>ecu  with 
formi  ooly. 

1 

3 

58 

61 

61 

63 

6 

3 

I 

61 

61 

8ub}«cta  with   both. 

1 

3 

30 

24 

34 

33 

1 

24 

S4 

'Color-association  with  odors. 

^Thlfl  qneBtion  woa  lukod  by  MM.  BaaanU  and  Blnet  of  their  aub- 
jecte.    Cf.  Revue  PfiUosophiquey  April,  1892. 
'See  note  Son  page  464. 
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cAixm 


SxntMAMr 
I>rawing  or  PaiotiBg.' 


Y«t 

T 

Ta. 

^ 

! 

■4 

£ 

4 
3 

, 

m« 

4MM». 

? 

• 

1 

pSSSL'S,. 

5 

4 

10 

1» 

8 

SI 

'SS'^ 

16 

U 

M 

•1 

•1 

7 

4 

n 

1 

M 

1 

tt 

■MfadMi  wltk   bodL 

7 

U 

i 

M 

M 

Under   tike    bead     ''Dramadation''    are  iactoded    some 


simple  casefl  in  which,  for  inatanoe,  eertain  nanlMn  or  days 
are  eaaeotaally  disagreeable  or  '*  sharp  and  keen.'^  There 
are,  beaides,  more  daborate  personificadone,  like  the  follow- 
lag:— 

"T'b  are  generally  crabbed,  nngeneroas  creataree.  17  is  a 
Bonlless  sort  of  thing.  4  is  honest,  but  mathematically 
angular  and  nngraeefnl.  3  I  cannot  trost,  though  it  ia 
fairly  good-looking  in  personal  appearance.  1  is  dark  in 
complexion.  9  Is  dark,  a  gentleman,  tall  and  graceful,  but 
politic  nnder  his  soarity.*' 

**  For  nnmbers,  I  entertain  either  a  like  or  a  dislike  ;  lor 
instance,  11,  13  and  17  are  especially  disliked,  I  suppose 
because  they  are  prime.  My  feeling  for  IX  is  almost  one  of 
pity/' 

**  The  letters  are  very  individual,  for  instance,  E  seems 
like  a  young  woman,  a  friend  of  L.  which  seems  like  a 
daughter  to  M.  N  seems  to  be  a  sort  of  maiden  aunt,  sister 
to  M.  O  is  a  yoong  man  connected  with  M  as  a  nephew. 
He  connects  M  and  N  with  P,  an  older  friend  of  his.  Q  is 
odd  and  stands  by  himself  as  rather  an  eccentric  middle-aged 
man.  B  is  like  a  maiden  lady,  an  advisory  friend  of  S,  a 
young,  handsome  girl.    T  is  the  devoted  admirer  of  S." 

To  one  person,  written  capital  letters  have  different  ex- 
pressions according  as  they  are  made  in  different  ways,  for 

'In  the  investigation  of  forms,  both  these  aaestions  were divid^ 
with  the  following  result:  One-fonrth  of  those  with  good  visual 
imagination  of  form  do  not  strongly  visualize  color;  and  about 
oxke-ninth  of  those  who  draw  do  not  also  paint. 

*I  am  Inclined  to  think  that  this  summary  over-states  the  nega- 
tive, for  those  who  answered  the  question  in  writing  may  have 
misoxiderstood  ft.  The  question  was  not  asked  of  subjects  of 
pseudo-chromesthesia. 
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example,  one  style  of  written  7  is  * 'honest  and  well-intentionetl, 
but  dictatorial  and  overbearing,"  while,  written  in  another 
fashion,  /is  **a  crabbed  old  miser."  The  subject  adds: 
**  This  feeling  is  so  strong  that  at  times,  when  I  have  wished 
to  produce  a  certain  impre-ssion  by  a  certain  sentence,  I  have 
noticed  that  the  capital  letter  at  the  beginning  looked  so  at 
variance  with  the  tone  of  the  sentence  that  I  erased  it  and 
made  it  in  a  different  way,  in  order  to  keep  the  harmony." 

The  resnlte  of  this  paper,  so  far  as  they  are  not  merely  a 
summary  of  statistical  observation,  may  be  briefly  sum- 
marized :  We  hiive  no  direct  proof  for  the  psychical  theory 
of  forms  or  of  pseudo-chromesthesia.  An  examination  of  the 
different  formp  shows  us,  how^ever,  that  moat  of  them  may  be 
plausibiy  explained  by  the  hypothesis  of  forgotten  childhood- 
associations;  and  this  probability  is  increased  by  the  fact 
that  snch  associations  would  be  useful  in  learning  the  number 
series  and  in  remembering  dates. 

Musical  color- hearing  and  some  name-associations  are 
explained  in  the  same  way.  Color  with  theletters  may  also  be 
accounted  for  by  arbitrary  and  forgotten  cliildhood-associa- 
tions ;  but  it  is  possible  that  the  explanation  in  this  case  is 
primarily  a  cerebral  one.  In  general,  however,  such  color- 
associations  are  either  useful  or  pleasant,  so  that,  even  if 
their  occasion  be  cerebral^  their  continuance,  both  in  the 
individual  and  in  the  family,  is  largely  due  to  attention  and 
to  cultivation.  ^ 

APPENDIX. 

The  descriptions,  which  follow,  of  special  cases  are  extracts 
(except  the  final  one)  from  essays  by  different  students.  The 
last  two  are  records  of  self-observation ;  the  others  embody 
the  results  of  personal  investigation. 

PSBUOO-CHBOHEarrHEBIA. 

Case  A. 

MIbs  a.  is  a  ^1  about  nineteen  years  old,  who  Bays  that  she  has 
had  this  experience  ever  since  she  can  remember,  hut  that  it  has 
never  occurred  to  her  as  anything  unusual.  She  sees  the  color  only 
when  she  hears  the  letter  or  word,  that  is,  when  someone  else  speaks 
it;  when  reading*  unless  she  stops  to  say  the  word  to  herself,  she  has 
no  impression  of  color. 

The  phenomenon  manifestfl  Itself  with  her,  especially  with  the 
letters^  both  vowels  and  cousonauts,  and  with  words  only  in  so  far 
as  the  initial  letter  throws  the  color  over  the  rest.  For  example, 
aa  a  is  blue,  Alice  la  blue,  and  because  a  is  yellow,  Sunday  is  yellow. 
The  same  rule  holds  good  of  figures;  2348  would  be  red,  because  3 

1 1  am  indebted  for  many  suggestions  in  the  collection  of  statistics 
and  in  the  discussion  of  theories  to  my  friend  and  former  student, 
Miss  Helena  M.  Corey. 
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is  red.  There  are,  however,  (Mine  exoeptions.  When  there  are  two 
oonaonants  at  the  beKinnin^  of  a  word,  their  colon  freqnenUy 
blend^  producinj;  a  color  which  is  a  comoination  of  the  two,  for 
instanoe^  in  the  word  Thoraday,  the  oolor  is  a  red-brown,  a  oom- 
bination  from  (  which  U  red,  and  h  which  is  brown.  Moreover, 
there  is  a  strange  exception  in  the  name  Monday,  which  spears 
blue,  while  m  is  a  decided  red.  Mlaa  A.  aava  thatahe  cannot  acooont 
for  tnis,  unless  the  association  of  blue  with  Monday  in  *^b]ae  Mon- 
day '*  replaced  the  original  color  red,  and  became  more  flrmiy  flbced 
in  ner  mind  than  the  color  produced  by  m,  the  Initial  letter. 

There  seems  to  be  no  especial  arrangement  of  the  letters  accord- 
ing to  color,  although  the  same  color  b  often  repeated  in  the  course 
of  the  alphabet.  For  example,  d,^,  n  are  all  brown,  whereu/,  k.  w 
are  steel- gray.  Each  letter  na«  a  distinct  color  of  its  own,  appareat^ 
without  reference  to  form  or  sound.  But  it  sometimes  nappens 
that  letters  with  somewhat  the  same  form  have  the  same  color,  for 
instance,  both  o  and  c  are  white,  and  the  figure  zero  Is  white  also, 
while  the  figure  1  and  the  letter  t  are  both  black,  bat  .?  and  6  are 
black  also,  and  they  differ  so  totally  in  form  that  the  rule  will  not 
hold  good  in  their  case. 

To  niuatrate  further  that  the  sound  of  the  letter  has  no  inflnenoe, 
I  asked  Miss  A.  about  the  colors  of  ** ought**  and  '*  aught,**  and  she 
said  that  "ought"  Is  white,  while  "aught*'  is  blue,  following  the 
role  of  the  iniual  letter. 

The  colors  corresponding  with  the  letters  and  nomerala  are  ae 
follows :  — 

a,  6,  and  9,  blue. 

«,  u,  j7  and  x,  tan  or  dark  6ora. 

i^  h^  p,  1,  .3,  e,  blaok. 

o,  c,  (?,  20.  wMte. 

d,  i,  n,  P,  Drown. 

/,  fc,  to,  77,  steel-gray. 

\  r,  a,  steel- blue. 

m,  (,  2,  5,  red. 

q,  »,  V,  y,  4,  7,  yellow. 

Most  of  the  colors,  it  will  be  observed,  are  of  the  softer,  more 
sombre  hnes.  Some  of  them,  however,  are  more  distinct  than 
others,  for  example,  the  red,  blue  and  black,  of  which  the  red  is  by 
far  the  most  vivia.  apart  from  its  being  the  brightest  color. 

But  the  more  subdued  colors,  especially  those  tn  tiie  tern  shades, 
are  almost  indescribable.  They  are  so  vagoe  and  indefinite  that  it 
is  hard  to  give  them  any  name. 

Miss  A.  does  not  usually  see  the  letters  or  words  themselves  col- 
ored; she  has  merely  a  vaguely  outlined  image  in  the  characterfstio 
color,  when  the  word  is  spoken,  for  instance,  with  the  word  ^' other,** 
she  sees  a  sort  of  "streak**  of  white.  But  the  very  vivid  colors 
affect  the  letters  themselves,  for  example,  m  and  t  always  seem  red 
to  her. 

The  subject  has  no  explanation  to  offer.  She  thinks,  however, 
that  her  colored-hearing  cauuot  be  the  result  of  early  aesooiation, 
becanse  the  colors  have  been  produced  only  gradually,  and  have 
increaaed  with  time  instead  of  fading,  as  might  more  naturally  be 
the  case  if  this  were  a  mere  ohlldhood-aasociation. 

MABT   L.  SlOTH. 

Oabe  B. 

Miss  B.  is  also  abont  nineteen  vears  old.  She  has  had  colored- 
hearing  ever  since  she  was  a  child,  long  before  she  could  either 
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read  or  write.  With  her,  however,  colors  were  first  associated  with 
names  and  only  later,  since  she  has  thought  aboat  the  matter,  has 
she  associated  colors  with  the  letters  of  the  alphabet.  B.*s  mother 
first  noticed  the  peculiarity,  when  she  was  asked  to  saggest  names 
for  the  marbles  with  which  the  child  was  playing.  TTie  mother 
proposed  names,  but  B.  rejected  most  of  them  as  unsuitable,  because, 
she  said,  they  were  not  of  the  same  color  as  the  marbles.  This 
incident  Impressed  the  mother  as  very  curious,  for  she  does  not 
know  that  any  others  of  the  family  have  colored -hearing.  She  had 
never,  however,  spoken  of  it  particularly  until  B.,  who  did  not 
remember  the  experience,  began  talking  about  colored- hearing,  a 
few  weeks  ago. 
Miss  B.*s  colors,  for  the  letters,  are  these: — 

a,  blue. 

e,  yellow. 

i,  dark  red. 

o,  light  gray. 

u,  scarlet, 


ftk  bUdk. 

«.  yallow. 

a,  dark  red. 

f,  yeUowish-brown. 

0,  Drown. 
Kj  cream. 
J,  brown. 

\  dark  blue. 

1,  red. 

m,  brown. 


p,  dark  blue. 

g,  dark  red. 

r,  brown. 

«,  dark  blue,  almost  black. 

iy  still  darker  blue. 

V,  dark  navy-blue. 

10,  red. 

z,  green. 

ffy  oream-color. 

s,  dark,  almost  black. 


n,  deeper  brown. 

Miss  B.  sees  colors  with  all  letters  and  with  almost  all  words,  but 
the  association  la  most  marked  with  proper  names.  The  following 
are  her  '*  month-colors";  — 


January,  red. 
February,  sti^w- color. 
March,  Dine. 
April,  purple. 
May,  gray. 
June,  red. 


July,  deeper  red. 
August,  sKy-bluG. 
September,  brownish-yellow. 
October,  light  yellow. 
November,  bluiBh-gray. 
December,  reddish -brown. 


The  word  may  be  spoken  or  written;  but  the  color  does  not 
always  appear  with  an  imagined  word.  No  other  sounds  of  the 
human  voice  or  of  musical  instruments  ever  suggest  color.  There 
seems  to  be  no  rule,  such  as  that  of  the  initial  letter,  for  the  asso- 
ciation of  colors  with  words,  but  each  separate  word  and  letter  haa 
Its  distinct  color,  and  if  the  colors  seem  to  be  duplicated  there  is  a 
decided  difference  in  the  shade.  For  instance,  Sarah  and  Stella, 
which  have  the  same  initial  letter,  are  totally  different  In  color,  the 
former  a  bright  blue,  and  the  latter  corn-color.  Harry,  which  haa 
almost  the  same  sound  and  in  ^eat  degree  the  same  letters  aa 
Carrie,  is  dark  red,  while  Carrie  is  a  very  dark  blue,  almost  black. 
If  we  compare  these  with  the  colors  of  the  letters,  we  still  get  no 
explanation  of  the  coloring.  M4By  L.  Sutth. 

Oabe  C. 

Miss  C.*s  colors  for  vowels  are  as  follows: 
a,  dull  gray. 

t,  nearly  black,  very  dark  green.  i 

o,  nearly  colorless. 
«,  dull  red. 
u,  dark  bottle-green. 


oAUcnra: 


Her  oolon  for  cotuoiutnto  Are  theee:— 


pees* 

ROWS. 


«,   whrte   wtth  brown  spots;  ( ta  i 

oomMBftfcloii)  pink. 
£,  bright  green^  %  rtry  dear  coKor, 

r,  fawn-color. 

V,  heliotrope. 

z.  blftck. 

y,  mixture  of  lavender  and 

Dutch- blue. 
I,  yeilowlah-drab. 


b,  brown. 

c.  vivid   lemon-yellow,  the 

hrtffhteet  letter  of  all. 
df  dark  brown. 
/,  ruddv  brown. 

K,  purple. 
,  freenlab-yellow. 
4  and  k,  no  color. 
I,  dull  gray. 

m,  brown,  especially  distinct. 
n,  nut-brown, 
p,  lead -color  (tint  of  purple). 

U  Is  noticeable  that  many  of  MiM  C.'s  colors  are  of  a  dark  ahade: 
•be  says  that  the  colors  were  mnch  more  distinct  in  childhood  axkd 
It  is  possible  that  they  have  lost  something  of  their  original  bright* 
ness.  l^pon  being  asked  whether  the  Impression  of  color  ooi 
when  the  word  in  merely  heard,  or  when  read  and  imagined,  1 
C.  replied  that  it  comes  when  imagined  and  when  heard, 
when  the  printed  pnge  in  black  and  white  is  before  her,  unless  sha 
stops  to  imagine  the  word  or  letter.  The  black  and  white  seem  to 
dispel  the  colors.  The  colored  Hpoken  letters  do  not  seem  quite  so 
distinct  as  those  which  she  imagines.  No  other  sounds  than  those 
of  letters  and  of  words  produce  anv  color,  and  the  quality  of  the 
voice  does  not  make  the  slightest  olfferenoe  In  the  colors,  which 
are  the  same  In  connection  with  all  voices.  Her  own  moods  have 
no  effect  on  the  colors. 

The  separate  letters  of  a  word  are  all  themselves  colored  and  on 
a  rather  dark  background.  In  most  cases  the  color  comes  from  the 
ftrat  letter,  but  very  often  the  word  is  shaded;  this  effect  does  not 
usually  oome  ftrom  combination,  but  each  letter  is  seen  as  a  separate 
one,  in  its  own  oolor.  These  statements  have  been  verified.  The 
word  ** Carrie**  appears  to  Miss  G.  a  bright  yellow,  influenced  no 
doubt  by  the  o,  which  is  lemon.  "  Harry  *'  is  greemeh-yellow,  the 
exaot  shade  of  h.  Here  the  similar  sound  of  the  words  (irrespective 
of  the  Initial  letters)  seemti  to  have  no  Influence.  "Helen"  is 
dark  green.  Influenced  by  ^  and  perhaps  somewhat  by  I,  adull  gray; 
this  Hi'ems  like  a  combination  of  the  two  colors.  "Stella"  is  one 
of  the  few  shaded  words,  a  very  delicate  pink,  shading  into  a  duU 
green.  I  am  sure  that  this  comes  from  the  combination,  for  s 
(white  with  brown  spots,  when  isolated)  is  invariably  a  very  dull  or 
oelloate  pink  when  with  other  letters;  e  is  a  bright  green,  and  in 
combination  with  I  and  a,  dull  gray,  would  very  likely  give  dull 
green. 

The  subject  occasionally  finds  that  in  trying  to  think  of  a  word, 
the  flash  of  color  oomes  just  before  the  word,  though,  until  ques- 
tioned, she  had  never  thought  of  the  signtflcanoe  of  this  experience 
as  an  aid  to  the  memory.  These  flashes,  however,  occur  very 
seldom.  The  word-color  has  existed  ever  nnce  she  can  remember; 
in  childhood,  It  was  often  a  source  of  amusement  and  she  never 
doubted  that  other  people  associated  colors  with  words  and  letters. 
She  is  the  only  one  in  her  immediate  family  who  has  colored-hear- 
ing; until  her  attention  was  called  tliis  spring  to  the  peculiarity, 
she  had  never  mentioned  It  at  home,  ana  her  family  were  much 
surprised  at  her  experience. 

Miss  O.  oan  offer  no  theory  of  colored- hearing,  but  the  fact 
of  having  learned  one-s  letters  from  blocks  is  not  a  satisfactory 
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expUnation,  since  ft  would  account  for  only  a  few  oolora,  which 
Bhould  then  be  often  repeated  with  the  different  letters, 

Aoxras  M.  Shaw. 

Case  D. 

The  sabject  is  a  girl  about  nineteen  years  old.  who  has  always  been 
in  the  habit  of  seeing  colors  In  oonneotlon  with  all  letters  of  the 
alphabet,  incladincr  Greek  letters,  with  words  made  ap  of  these 
letters  and  with  ngures.  The  complete  list  of  the  aasooiationa 
follows:  — 

I 


m 


blue- black. 

f  brown. 
«.  gray, 
p,  dark  blue. 
9,  bluo-black. 
r,  grayish-white. 
•,  reddiah-yeliow. 
t,  bine. 

V,  dirty  white. 
to,  brown, 
z,  red. 

y,  graylBh-whlte. 
*,  red. 


Oj  light  brown. 

e,  reddish-yellow. 

i,  black. 

o,  white. 

«,  cloudy  white. 

b,  dark  brown. 

c,  white, 
a,  dark  blue. 
/,  brown  (F  gray). 
a,  dark  blue. 
A,  brown, 
i,  black. 
Ic,  light  bine. 

The  words  and  consonants  aesm  to  be  about  alike  In  cleameas,  but 
the  capital  letters,  besides  being  larger,  are  more  distinct  and 
appear  brighter  and  more  conspicuous  than  the  others;  sometimes 
they  even  aseume  different  colors  or  shades,  as  In  the  case  of  small 
/,  which  is  brown,  while  caoital  F  is  grsyi  or.  as  in  the  case  of  small 
q  and  capital  Q,  which  are  different  snaoes  of  blue.  There  is  also  a 
marked  difference  in  shade  between  written  and  printed  letters,  so 
that  <^  Ij  .^and  L  have  different  shades.  Miss  D.  thinks  that  the 
distinction  is  due  to  their  difference  in  shape. 

There  seems,  however,  to  be  no  difference  in  shade,  according  as 
the  letters  are  spoken  or  written.  If  a  word  is  spoken  quickly,  it 
immediately  assumes  the  color  of  the  initial  letter,  but  if  the  word 
is  ima^ned.  or  slowly  repeated  or  read,  then  not  only  the  initial 
letter.  Dnt  all  the  letters  assume  colors,  so  that  a  printed  page  seems 
to  be  Illuminated;  the  letters  ore  not  on  a  colored  background,  but 
each  stands  out  for  iteelf  in  its  own  indiN-idual  color.  (Therefore, 
if,  in  an  illuminated  text,  letters  thought  of  by  the  subject  as,  per- 
haps, brown  and  white,  are  made,  for  Instance,  red  and  black,  tliey 
do  not  appear  natural,  and  must  either  be  re-colored  or  be  printed 
in  ordinary  form  to  suit  her  taste.) 

The  subject  baa  no  explanation  or  theory  of  her  colored  hearing. 
The  experience  is  not  hereditary  and  is  not  connected  in  any  way 
with  cnildish  aHsociations  of  which  she  is  conscious.  She  does 
not  think  that  the  colors  can  be  closely  connected  with  the  sounds 
of  the  letters,  for  two  letters  sounding  precisely  alike  are  repre- 
sented by  very  different  colors,  and  two  words  pronounced  alike,  but 
spelled  differently  (as  aught  and  ought  or  air  and  heir)^  appear  very 
dissimilar  when  seen  In  colors.  She  thinks  the  color  more  likely 
to  be  associated  with  the  form  of  the  letters;  yet  one  can  detect 
no  similarity  of  form  In  a,  b  and  m,  which  are  shades  of  brown;  or 
in  d,  Jk,  and  p,  which  assume  the  various  shades  of  blue.* 


*  There  li,  however  such  Blmilarlty  between  ft,  /.  A  or  between  m  and  w  (brown } ; 
between  0.  p.  q  (blue). 


ClUCISB 


She  B«3r»  that  the 
aid*  her  gre&tfy    in 


Mabt  B.  EAsmxst. 


Cask 

haabade^ond  hearing  ever 

or  tiM  alphabei,  the  namea 

of  the  jear,  aomben  aod  many 

olored.    The  lettem, 

in  vofda^aireiiotthaBaalveaooloredj 

ia  fora.    Both  aoond  ana 

eolor. 


The  fiat  or  lettaa  wtth  thecr  colon  is  this:— 

A,US£k. 

e,Kraylah- 

white. 

1 

0^  «ba  (more  of  gray). 

•i^^- 

6,  bloe. 

p.  red. 

c,  black. 

d,  btae  <  a  lUtie  different  from  b). 

r,  rfWMPap-Piuwn. 

/,  dark  red  or  black. 

s,  tilniili  hla<  k 

j,  bloiah-bUck  (more 

black). 

i'ssi,^ 

ik,red. 

«f  Uaek. 

iyfastblaek. 

jf ,  facowm. 

vi,ablae-and-red. 

s^blat^ 

n,  a  bhie-and-red. 

The  colon  of  name*  of  days  are 

c — 

aonday,  black. 

TlwrMlaT,  whidah-cray. 

Monday,  reddish- broim. 

Ftiday,  blue. 

Tueedaj.bhie. 

Saturday,  whttiah-gray. 

WadMsday,  whtttah-sray. 

The  month-colon  are:— 

JanoATV.  grayiah-white. 

Jaly,Uack. 

February,  re^dtah -brown. 
March,  black. 

AngnsL  graylah-wUte. 
sepeeauer,  r  eoniaa-tim  w  n. 

April,  dark  brown. 
May,  pink. 

Oetober,  dark  bhm. 

RoTMber.daUbeowii. 

Jnne,  pinkish. 

Deeeaaber,  MadcUi. 

The  colon  with  numbers  are:  — 

0,  iprayish. 
2,  brown. 

12,  cray-wfalta. 
lS,3adk-baMu 

14,yeaoviBh. 

3,  very  dark  blue. 

t&  reddish- brown. 

4,Ught. 

6,  reddish- brown. 

"^S^ 

5,  black. 

n,  brown  and  gray  (with  colon 

7,  brownish. 

diatinet). 

8,  bloe. 

Etc, 

9,  black. 

an,  daric  btoe  (hot  lighter  than 

10,  reddish- brown. 

3). 

11,  gray-white. 

Bta. 

P8EUDO-CHBOMKSTHEBIA. 


461 


It  will  be  observed  that  0  by  itself  is  gray,  but,  occurring  with  the 
other  numbera,  unites  with  the  color  of  the  accompan3ring  number, 
making  it  lighter. 

My  subject  paints  well  in  water-colors,  and  is  a  fairly  good 
visnalizer.  I  nave  tried  her  several  times,  unexpectedly  always, 
and  she  has  invariably  given  the  same  color  for  the  same  sound, 
though  the  colors  are  often  difficult  to  describe.  The}'  are  fre- 
quently modified  shades  or  a  mixture  of  several  colors.  Indeed,  in 
almost  all  oases  of  colored -hearing,  it  seems  to  be  impossible  for 
the  subject  to  indicate  the  exact  shade  which  a  given  sound  brings 
to  her  mind.  The  color  is,  for  instance,  roddish-brown  or  gray- 
ish white  more  often  than  it  is  clear  red,  brown,  gray  or  white. 
If  the  colors,  as  she  describes  them,  are  put  upon  paper,  they  never 
quite  satisfy  her. 

My  subject  can  not  account  for  thephenomenaof  colored-hearing 
in  her  own  cose.  She  says  that  she  *' feels  queer"  if  the  colors  do 
not  come  as  soon  as  she  hears  the  words  corresponding  with  them. 
I  can  not  myself  determine  any  rule  which  governs  her  color- 
associations.  The  initial  letter  does  not  often  color  the  whole 
word:  Wednesday  Ss  not  the  color  of  IT,  nor  Oscar  of  O.  Neither 
do  the  vowels  give  coloring  to  the  word,  and  the  words  do  not 
seem  to  be  the  result  of  the  mixing  of  the  various  colors  of  its  com- 

J»onent  letters.    But  rhyming  words,  for  instance,  Harry  and  Carrie, 
requently,  though  not  not  always,  suggest  the  same  color,  indicat- 
ing again  that  the  color  is  directly  connected  with  the  sound. 

BumcaB  L.  Clay. 

numbes-fobms. 

Oasb  F. 

(The  iUustration  which  accompanies  this  description*  is  from  a 
stereoscopic  photograph  of  a  twelve-foot  wire,  bent  by  the  subject 
into  the  characteristic  form.  The  various  rests  and  cords  which 
complicate  the  picture  were  necessary  to  hold  the  wire  in  place. 
The  form  is  represented  by  the  heavy  line.  The  accompanying 
description  is  written,  as  appears,  by  the  subject  lierself. ) 

I  have  had  my  number- form  since  early  childhood.  I  can  not 
remember  when  it  began,  neither  can  I  remember  when  and  how  I 
learned  to  count.  I  have  a  dim  recollection  of  being  set  to  learn 
the  addition  table  and  of  making  use  of  the  form,  wnich  was  even 
then  In  existence.  It  occupies  a  subordinate  place  in  consciousness, 
and,  though  always  present  when  the  subject  of  thought  has  to  do 
with  figures,  it  may  not  be  distinctly  imaged.  For  instance,  I  always 
make  use  of  my  number-form  in  solving  a  problem,  because  it  helps 
me,  but  my  miud  is  closely  occupied  with  the  problem  and  is  only 
dimly  conscious  of  the  form. 

The  numbers,  which  run  in  a  general  north  and  south  direction, 
are  not  all  in  the  same  plane,  and  my  position  with  respect  to  them 
frequently  chfingos.  I  usually  seem  to  stand  just  outside  the  line 
of  numbera,  and  neavy  but  netrer  on  the  number  most  prominent  in 
my  mind  at  the  time.  I  feel  much  more  at  home  among  the  numbers 
about  20  than  in  any  other  place  on  the  form.  Generally  speaking, 
the  plane  of  the  number  rises  from  1  upwards,  but  there  are  many 
Bmall  ups  and  downs  in  the  line.  From  1  to  6  the  course  is  down- 
ward; at  6  comes  a  sharp  and  upward  turn;  8  is  lower  than  6  and  7 
and  is  in  a  corner.  From  B  to  12  the  coujse  is  upward,  with  a  bend 
at  10.  At  13  comes  another  sharp  turn;  from  12  to  19  the  line 
descends,  making  a  sudden  descent  at  16,  and  a  steep  asoent  at  19. 

A  r\g,  1,  Plate  II.  "       ~  " 
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TteUMlMnteaUsMraft«T«0_nuiilMr  tirtwiuii  15  and  19;  18  is 
■uyt<lowalB%oaaflr.»OafaBte&  Sftis  kUMr  than  19,  and  at 
S9  QOflMa  acMkltar  iMad.  S  Ift  on  « iwval  vttb  Vi  Hm  nnmberaSl- 
tt»Sl-)l^4i-^«fta^teaBv«faAMaMordwMthoMfromlto9.  30 
Is  lii^flr  Ifeaa  W^  and  aajr  Km  m«b  ttam  tte  lafcter  namber.  since 
Ib9  ttt»rT<oinK  onmbttn  are  in  a  hnrar  plaaa.  40  is  lower  toan  30, 
Mvl  la  at  ItBfi^L  do  ia  lkifl^»ar  than  «,  aad  M  la  higher  than  50, 
bafc  low«r  than  38^  which  ia  ths  **^^**  mtming  in  the  line.  Both 
U  and  ai  ara  k>  tha  ri^t  of  30.  At  «D  thara  la  a  torn  to  the  left. 
TO  ia  lomr  than  60,  and  SO  ia  lower  thaa  TQl  At  90  there  ia  a  sonth- 
wftni  ba»d.  90  ia  aa  high  aa  60,  and  ia  ataatad  ia  a  band  in  the  line. 
Uik  which  oooora  in  another  bend,  standa  eaat  of  90,  and  is  almost 
aanishaaSO. 

Ovhttde  the  form  od  all  sidea  is  darfcaass;  the  line  itself  grows 
dvaky  at  70,  and  beyond  100  there  is  total  darkneaa,  except  when 
that  part  of  the  Une  is  directly  fixated.  The  numbers  between  100 
and  900  run  In  the  same  order  as  those  between  1  and  100.  This  is 
brae  also  of  the  nnmhara  between  300  and  300,  300  and  400,  etc.  The 
nnmbara  100. 990»  efeo.,  op  to  mOO,  that  is,  the  even  hondreds,  follow 
tbe  same  oroar  aa  tbe  aombaca  baOwaen  1  and  10.  The  same  is  tme 
of  the  evan  thoosanda.  1,900  aad  tLOOO,  1,500  and  15,000,  are  like  12 
and  Ifi  respectively.  The  nnmbara  oatween  1,000  and  3,000  follow 
the  same  order  aa  the  numbers  between  1  and  1,000,  etc.  Beyond 
the  tbouaanda  the  form  grows  dim  and  ifiaappaars.  From  1  to  10, 
and  from  90  upward,  the  numbers  seem  mors  or  less  in  sliadow, 
whaa  not  dSstinotW  imagined^^  but  between  10  and  "SO  there  always 
saama  to  be  a  brignt  light.  These  latter  numbers  occupy  a  larger 
place  than  any  ouser  system  of  tens  in  the  hiie,  atthougro  the  nam* 
oers  between  I  and  10  are  rather  spread  oot^  TW  S's  in  the  9(Ks 
and  the  Vm  in  the  30*8,  etc.,  help  to  fill  up  space  and  make  the 
mombefa  seam  more  crowded  toigaldieT.  In  still  higher  numbers 
tha  hondrsda  and  thonsanda  tain  the  attention  to  some  degree 
from  the  figoree  in  the  units*  and  taaa^places;  thus  in  ITS,  I  think 
of  the  100  as  mnch  as  of  the  79.  Ths  100  does  not  occupy  the  mind 
enough  to  get  placed  in  auv  form,  but  it  prevents  my  giving 
78  its  place  in  the  Une  as  qoiclcly  and  as  vividly  as  I  shonla  if  it 
stood  by  ItwU,  wttteoafi  the  100. 

IVom  one  nnmhon  In  tha  form  I  can  often  see  others  at  a  distance. 
Prom  1  I  can  dimly  see  tO,  and  from  10  I  can  plainly  see  90,  16.  and 
a  f«w  others  in  the  vicinity  of  15;  13  is  partiaUy  hidden  from  10  by 
12.  Ftijm.  13,  which  stands  almost  as  high  as  30,  I  can  indistinctly 
see  the  latter  number  and  40,  though  many  of  the  intervening 
numbers  are  hidden  from  vit^w.  From  30  I  can  look  across  to  90 
and  100,  and  even  beyond. 

£ach  number  in  the  'teens  seems  to  occupy  a  comparatively  large 
place  in  th«  form,  which  our\'e8  in  passing  from  one  number  to  the 
"  This  is  partially  true  of  the  numbers  between  1  and  10.  The 
in  the  *teens  la  unlike  that  in  any  other  part  of  the  form, 
;t  when  the  ^teena  recur,  as  in  113,':213,  etc.  All  the  nnmt>erB 
to  be  printed,  and  lying  down  on  a  dim  background. 

I  associate  character  and  sometimes  sex,  generally  female,  with 
numbers.  I.  3,  4.  7  and  8  are  reliable,  quiet,  well-disposed,  but  not 
brilliant  numbers.  3  is  a  shan>,  shrewd,  noisy  and  disagreeable 
number,  always  making  as  macn  trouble  as  posuble.  5  is  sprigfathr 
marry,  happv,  and  a  number  to  be  petted.  9  is  digxilfled, 
a  ttttla  like  3.  10  is  well-disposed  and  dignified,  li  Is 
disagreeable,  but  not  troublesome.  12  is  a  dignified,  pro- 
teetlngmmiber,  capable  of  ruling  all  the  lower  numbers,  even  3, 
~  ahrays  treated  with  respect  by  the  larger  numbers.     For  13  I 
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always  have  a  great  antipathy.  It  has  all  the  disagreeable  quaUties 
of  3  added  to  a  pertness  and  aggressivenesa  which  make  it  repug- 
nant to  all  the  other  numbers,  with  which  it  seems  never  to 
associate.  I  never  wanted  to  be  13  years  old.  1-1  is  like  4.  16, 
although  like  5,  always  seems  strange,  irregular,  and  out  of  place 
in  the  system.  I  frequently  forget  It  in  counting.  I  feel  as  if  I  had 
to  ^o  out  of  my  wav  to  bring  it  into  the  form  at  all.  It  seems 
entirely  unmanageable.  I  always  feel  a  great  respect  for  16.  All 
these  numbers  are  dignified  and  well-dfoposed,  not  brilliant.  18, 
however,  is  more  important  and  occupies  a  larger  space  than  20. 

The  numbers  in  historical  dates  I  think  of  in  a  way  different  from 
that  in  which  I  think  of  thoae  in  the  ordinary  number-form.  The 
numbers  which  represent  the  century  in  which  an  event  occurs  are 
quite  prominent  m  early  dates,  e.  g.,  in  the  date  1020,  I  think 
scarcely  at  all  of  the  20,  but  tne  10  seems  to  occupy  the  place 
occupied  by  10  in  the  ordinary  number-form;  I  do  not  think  of  it  as 
1000,  or  even  as  10,00,  but  simply  as  10.  If  I  think  of  the  date  some- 
time, or  in  connection  with  other  dates  in  the  same  century,  my 
att-ention  becomes  fixed  on  the  last  two  numbers,  which  take  their 
ordinar>'  places.  The  nearer  the  date  approaches  the  present,  the 
more  I  think  of  the  last  two  numbers.  The  numbers  in  centuries 
previous  to  ours  seem  to  occupy  a  smaller  space  than  the  corre- 
sponding numbers  In  our  own  century.  1867  seems  comparativelj' 
near.  1767  does  not  occupy  a  space  analogous  to  1867,  out  seems 
to  occupy  one  analogous  to  1857,  etc.  I  never  think  of  historical 
dates  in  connection  with  1000.    It  is  never  1,867,  but  18,67. 

Blanche  L.  Clay. 

Case  Q. 

The  bent'  wire  is  as  good  a  material  representation  as  I  can  give 
of  the  fact  that  successive  numbers  from  1  upward  to  100  have  a 
space  relation  to  each  other,  such  that  if  I  consider  the  succession 
as  a  whole^  I  am  conscious  of  mentally  glancing  along  an  even  but 
more  or  less  abruptly  turning  path,  tending  upwards  at  about  45°, 
but  growing  steeper  among  the  upper  numners.  In  this  glance 
over  the  whole  series  I  Jocate  myself  more  or  less  definitely  in  two 
positions:  at  a  point  about  half  way  between  0  and  the  point  on  the 
base  directly  beneath  the  30j  for  the  early  numbers,  but  for  those 
above  26,  at  a  point  in  the  vncinity  of  20  (a  little  in  front  of  the 
place  for  20,  as  seen  In  the  cut);  nevertheless,  I  reserve  the  right, 
as  It  were,  to  take  other  positions,  for  I  find  that  I  often  consider 
limited  portions,  e,  g.,  70^80,  from  a  nearer  point  of  view.  Prom  60 
upwards  the  form  is  not  as  definite  as  below,  and  between  50  and 
7o  it  is  not  as  definite  as  from  75  to  100.  In  counting  beyond  100  a 
mental  tally  is  kept  of  the  hundreds,  and  the  fractions  are  repeated 
along  the  form;  tne  "  mental  tally  of  the  hundreds  *'  is  quite  closely 
associated  with  the  printed  figures  200,  300,  and  so  on  for  higher 
numbers. 

Multiples  of  10  are  naturally  the  most  prominent  positions 
along  the  form,  and  in  a  rouffh  way  the  straight  leno^ths  between 
the  bends  include  ten  units,  though  at  30  there  is  hardly  a  percepti- 
ble turn,  and  the  exact  turning  points  are  not  at  10,  20,  etc.,  but  at 
12,  between  18  and  20,  and  between  40  and  42,  thus  suggesting  an 
association  with  multiples  of  6.  Above  50,  though  not  as  definite, 
the  turning  points  are  at  60.  70,  eto.  The  length  also  of  the  upper 
decades,  as  if  foreshortenea  and  distant,  are  less  than  of  the  lower. 
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If  do«s  not  app— r  M  ^h<lTt  aa  it  Is.  The  line  from  aoto 
•  te  in  a  tvctleal  plaae  nearly  parallel  to  the  vertica]  plane  through 
tkellBaOtoU.1 

I  esB  BOi  arrplaia  tka  iona  troaa  aiqr  aaaociaUona  of  drawinga. 
platHMB.  tttaM  or  teeUialB.  It  may,  bowerer,  have  reaolted 
■Beooanooa^  nooi  laiiij  — ch  aorty  aaaodationa. 

Wirflo  the  iona  c^raa  poattlon  to  nunben,  it  doe«  not  have  macli 
to  do  wilfc  ututuiio  of  traattne  amoberB,  except,  perhapa,  for 
!■  wUeh  nyirartim  I  follow  the  Increasing  som  along  the 
—.4X6^  howoTtg.  doco  not  moan  that  I  shall  take  four  lengtha 
of  ftre  oidta  each  and  mnaaiiiluft  them  off  on  the  form,  reach  ao. 
4  X  S,  S  X  Itt,  etc.,  are  mental  retationa  wboae  eqaivalents,  20,  30, 
otOi^  are  hKiatad  on  the  form.  Moreover,  in  written  work  with 
ttttto  roferenea  ia  made  to  the  form. 

have  forma  in  my  mind:  aa  dates,  not  at  all  con- 
wlth  the  nomber  form,  montbe  of  the  year,  daye  of  the 
lad  am  a  role  my  thooghta  hare  a  background  of  the  mental 
pletaree  of  plaoeay  things  andpeople  with  whicn  they  are  concerned. 
Datae,  <.  e.,  the  yeara,  aeem  to  elope  downward  away  from  me  if 
they  are  paat,  and  npward  if  they  are  fntore.  The  months  of  the 
Toer  form  a  doaed  crcle,  in  shape  a  qaadrilateral,  its  comers 
oetween  December  ana  January,  the  midole  or  laat  of  March,  the 
end  of  June,  and  the  middle  of  September.  Undoubted  ly  this  ia 
connected  with  school  terma  and  reoeaaes  ae  well  aa  with  the  sea- 
•ona.  Days  of  the  week  succeed  each  other  in  a  straight  open 
aeriea. 

My  uae  of  such  forms  in  thought  eeema  not  to  be  related  with  any 
special  trait  of  character,  for  1  do  not  draw  or  paint,  am  not 
extremely  methodical,  and  do  not  have  more  than  an  ordinary 
memor>'  ?or  the  forms  of  thizigs;  yet  my  taste  Is  toward  applied 
rather  than  pnre  mathematicfl,  and  I  find  that  T  tend  to  give  a 
geometric  inl«rpretation  to  a  mathemiitical  expression. 

TMs  habit  or  trait  of  using  space -forms  for  thought  is  sometimes 
belpftil  in  getting  conceptiona  and  in  remembermg,  often  it  is  a 
hindrance. 

AUTHXnt  E.  Kekdsice. 
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*A  spring  iB  inuucloed,  which  draws  December  back  to  thf* 
January  position,  for  a  fresh  start. 
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fThe  line  between  M  ami  N  represents 
a  fence  between  them. 
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99  la  aometimefl  associated  with  other  comblnatloos 
of  circln. 
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EJECmVE  PHILOSOPHY. 

Bv  Thm.  p.  Batlit.  Jr..  FelloH-atCUrk  UnlTewlty. 

EmpirlcIaTn  and  intuitional  is  m  have  always  been  foes:  the  one 
abhors  ** subjectivity"  without  a  history,  the  other  despiaea  un- 
critical ** mechanism."  Yet  both  these  philosophic  attitudes  (tor 
schools  they  are  not)  claim  to  rely  on  experience;  and  their  claims 
are  jufit.  Both  admit  that  there  are  Bensations  and  relations  be- 
tween sensations.  The  mechanicallv  minded  see  i  n  sensations  tAe 
real  mind-stuff,  and  defiantly  ask,  wnat  would  become  of  your  rela- 
tions, your  intuitions,  if  their  terras  were  taken  away?  You  acknowl- 
edge that  you  feel  intuiticm^,  but  are  not  those  feelings  the  practical 
reeulte  (for  life  and  conduct)  of  the  workings  of  the  psychical  mech- 
anism? Even  admitting  that  feeling  is  primar>',  how  could  you  have 
cognitive  intuitions  If  you  did  not  have  langnaee,  which  is  a  sensational 
BvmboUam  at  bottom?  It  is  anthroporaorphlHra  that  makes  you  feel 
tnat  a  cause  produce*  an  effect.  To  be  a  lojfical  believer  in  causa- 
tion, you  must  see  powers  working  in  all  natural  successions.  But 
the  intuitionallst  replies:  Principles  are  the  important  things  in  life 
and  mind,  and  senaalions  are  but  the  handles  wnereby  we  may  catch 
hold  of  intuitions.  The  genesis  and  the  dressing  of  an  idea  deter- 
mine nothing  as  to  its  validity.  The  practical  results  are  ends,  and 
the  psychological  mechanism  is  a  means.  Language  necessarily  has 
asensational  drcHfl,  forit  appeals  to  the  ear  and  the  eye.  But  how 
about  gesture  and  facial  expression  and  the  inherent*  grammatical 
categories  which  are  the  substance  of  which  language  is  the  shadow! 
You  mav  slur  the  'Mfs"  and^'buta"  and  *' therefores/*  but  you 
cannot  fAt'nJc  without  them.  You  cannot  explain  away  cause,  De- 
cause  you  cannot  transcend  your  experience.  You  cannot  annihi- 
late reason  without  annihilating  your  cock-sure  empiricism.  Why 
has  not  the  foolish  belief  in  causation  been  annihilated  by  "  natural 
selection?"  You  had  better  not  talk  about  anthropomorphism 
while  the  sword  of  the  idealist  is  bared.  And  so  they  have  cried 
*'  come  again!"  at  each  other  through  the  rolling  centuries.  I  give 
merely  samples  of  the  fence-play.  But  Berkeley,  the  idealist,  was  a 
man  of  faith,  and  Herbart,  tno  empiricist,  fought  utilitarianism  so 
keenly  as  to  stab  at  its  masked  face  in  the  categorical  Kant!  How 
humanly  precious  is  inconsistency  in  philosophy!  These  naive 
contradictions  between  theory  and  practice,  logic  and  instinct,  have 
for  some  time  been  fores  had  owing  the  larger  view  of  a  biological 
and  anihropological  philosophy.  Many  of  the  old  issues  are  de^  or 
d3dng.  The  empiricists  are  learning: »ome  lessons:  However  *^de- 
rived,'*  relationn  are  now  instinctive  and  are  the  most  valuable  of 
mental  thingn;  language  had  cognitive  implications  from  the  start, 
and  its  growth  has  ueen  in  a  cognitive  direction,  however  much  the 
sensational  "  terms  "  may  vary;  let  ua  hold  to  a  chastened  anthro- 
pomorphism lest  the  idealist  and  the  matcHalist  destroy  ua — we  can 
think  of  matter  only  in  terms  of  mind,  and  of  mind  only  in  terms  of 
matter  ( Spencer) ;  perhaps  w^e  had  better  ease  up  a  little  on  the  "prin- 
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£laio  away  anv  cUae  of  facta,  doea  not  aocnae  the  human  race  of 
leimdicable  illoalonf  haa  no  metaphysical  (materialistic  or  tradi- 
tional)  theory  to  sostain;  but  which  usee  mechanical  hvpotheaea 
wherever  it  can,  doea  not  worry  itaelf  shoot  whether  Srain  ex- 
plains mind,  or  whether  mind  explains  brain,  interprets  the  results  of 
trained  and  of  untrained  int4X»epection^  by  means  of  objective  sym- 
bols and  analysee^  expresaes  the  laws  of  mental  operations  in  terms 
of  mechanialz^  ana  the  validly  of  mental  relations  in  terms  of  spon- 
tanrltv.  Snch  a  psychology  nnds  itaelf  at  home  in  brain-psycnolo- 
fry  ami  In  abstract  ethics,  without  confonnding  the  sciences  or  di- 
viding natore.  Spiritoalista  and  materialists,  idealista  and  realista, 
pnnth(*iat«  and  theists  must  all  appeal  to  it,  or  be  condemned  to 
tho  nebulosity  of  an  unscientific  metaphysic.  Philoeophy  most 
have  a  valid  psychological  starting  point,  a  psychological  standard 
and  a  psychological  criterion.  Shall  we  start  with  '^sensation/'  or 
•MnttiltJon,**  or  **  feeling  "(!),  or  "volition?"    In  my  opinion,  the 
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stArting  point  1b  muDcnlar  strain;  the  standard  is  impulse;  the 
criterion  la  catholic  human  in&tinct,  bnt  I  must  try  to  justify  this 
opinion. 

It  seems  almost  like  sacrilege  to  question  the  tripartite  or  trilog- 
ical  division  of  mind  into  *' Intellect,  feeling  and  will."  Without 
attacking  the  time-honored  division,  let  us  adopt  another  for  the 
sake  of  convenience.  Mental  facts  are  of  two  kinos:  the  ejective  and 
the  effective.  The  ejective  includes  sensation  and  relation  (intui- 
tion); efTective  includes  impulse  and  emotion.  Sensation  la  of  two 
Idnds:  affective  (pleasure  and  pain),  and  objective  (the  "six  senses"). 
Relation  is  of  three  kinds:  automauc,  as  time,  space,  number,  etc. 
(the  concepts  of  time,  epace,  etc,,  are  not  here  referred  to) ;  renex  = 
biological,  psychical,  social  -  animal  (including  tiomo  »apien») 
instincts  relation;  intuitive  =  rosthetical,  logical,  ethical  = 
human  instinct  relation.  Turning  now  to  the  effective,  impulse  is 
muscular  feeling  T^ith  a  trend  toward  outwardneas  (away  from  dif- 
fused subjectivity),  activity  in  a  definite  direction,  integration  for 
an  end.  Emotion  is  muscular  feeling  ^ith  a  trend  toward  inward- 
ness (away  from  deflnite  objectivity),  reaction  in  a  (mentallj')  in- 
definite direction,  segregation  for  recuperation.  Now,  how  is  mus- 
oolar  feeling  the  starting  point  of  philosophy? 

Movement  is  the  end  of  mind  as  motion  is  the  end  of  matter. 
Matter  is  a  **  permanent  possibility,"  not  of  *' sensation,"  but  of 
motion.  Mina  is  a  '*  permanent  possibility  "  not  of  *'  having  sensa- 
tion," but  of  movement  (muscular  feeling).  In  the  reflex  arc  the 
sense-organ  and  the  nerve-centre  exist  for  the  muscular  contrac- 
tion. In  character,  knowing  and  "  feeling"  exist  for  doing  and  the 
capacity  for  doing.  MiiBcular  feeling  underlies  attention,  resolu- 
tion, determination,  spontaneity;  benevolence,  justice,  equity;  in- 
finity, eternity,  absomteness; 'force,  power,  might:  personality, 
institutions^  history.  Our  minds  are  "active"  or  "passive;"  we 
"  form"  opinions  and  "diffuse  "  knowledge;  blind  deaf-mutes  get 
along  nicely  with  but  a  single  representatixv  sense.  In  the  lower 
animals,  sensations  are  but  guides  to  muscularity.  In  us,  sensations 
and  cognitions  and  pleasures  and  pains  mean  nothing  to  us  if  we 
are  debarred  from  bodily  and  mental  activity  and  rest.  Matter  is 
symbolized  force;  force  is  objective  energy  (muecularlty).  however 
muoh  you  de-anthropomorphixe  yourself,  until  you  call  it  P  Etnd  put 
it  in  a  formula.  We  cannot  get  rid  of  foot  pounds  and  horse  pow- 
ers either  in  physics  or  paycnologv.  Phyafca  has  adopted  units  of 
force^  has  psyohologv  aaopted  uiJts  of  energ}' ?  The  reflex  arcl 
Yes,  and  the  muscufar  end  of  it.  There  is  but  one  valid  paycho- 
ph3'Bic  foct^  the  contraction  of  a  muscle  with  the  feeling  of  muscular 
strain.  In  this  phenomenon,  energy  is  force,  force  Is  energy.  The 
power  (not  noumenon)  "behind  phenomena"  is  al  teasf  energy - 
force.  What  are  beauty  and  truth  and  right  apart  from  attraction/ 
Says  Prof.  Lloyd  Morgan  very  truly  and  very  nobly,  "  Knowledge 
and  art  are  justified  ny  their  influence  on  conduct:  truth  and 
beauty  must  ever  guide  us  toward  right  living,  and  (estnetics  is  true 
or  false  according  as  it  leads  toward  a  higher  or  lower  standard 
of  moral  life."  ^  Wherever  onr  ideals  may  lead  us,  they  lead  us,  and 
we  foUow. 

Muscular  feeling  is  (1)  immediate.  (2)  objectively  based  in  mus- 
cular contraction,  (3)  combines  diffusion  with  localization,  (4) 
makes  subjective  and  objective  integration  (in  consciousness)  pos- 
sible's) is  the  origin  of  the  objectively  projected  idea  of  Force 
(the  Force-schema),  of  the  subjectively  Injected  idea  of  Energ)', 
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"  motiv6B  to  action."  Affective  sensstions  diffuse,  but  In  themselyes 
have  no  effectiveneM,  no  more  than  objective  sensationa  have. 
The  affective  conaciouaneBa  oocupleR  a  amnll  ahare  of  normal  life  aa 
compared  with  the  healthy,  almost  U)nele8B,  work-period.  If  our 
potential  energy  is  being;  replaced  as  faat  as  it  becomes  kinetic,  we 
expect  the  diffused  cocneathetlG  emotion  to  be  the  result  of  recrea- 
tion and  therefore  to  ^ive  moderate  unobtrusive  satisfaction.  The 
great  pleasures  and  Uie  great  paina  are  reflex  organic  affairs,  and 
will  not  furnish  a  basis  for  philosophy.  Thev  are  unusual  and  they 
have  no  effectiveness.  In  extreme  cases,  the  effective  sensations 
paralyze  the  muscles  (become  dissociated  from  effectiveness)  and 
efface  conaciousneas.  Nor  can  philosophy  be  constructed  on  the 
idea  that  pla^  is  the  goal  of  life.  Play  ift  a  preparation  for  work,  for 
progress^  or  it  has  no  phlloaophical  meaning.  Even  the  delights  of 
the"'  ssthetio  emotions  ^^  are  abnormal,  harmful,  disintegrating,  un- 
less the^"  help  on  that  recreation  that  Ats  us  for  work.  The  rational 
man  would  not  want  to  live  In  a  heaven  of  eternal  play.  He  would 
ask  for  the  **  search  for  truth/'  for  instance,  not  to  nave  truth  come 
gurgling  down  his  ment&I  throat.  If  philosophy,  if  ethics,  wants  a 
Bummum.  bonum  that  every  normal  person  can  understand,  it  would 
not  be  the  **  greatest  happiness  of  tiie  greatest  number,"  nor  **  self- 
realization,"  nor  *'  action  consonant  with  law  universal,"  but  all  of 
these  and  more  —  the  most  adaptive  and  expressive  work  and  play 
that  make  for  the  kingdom  of  heaven.  I  ao  not  intend  to  develop 
this  formula,  but  content  myaelf  with  adding  another  ejeotlve  (self- 
objective)  maxim:  Work  for  thy  living  and  live  for  thy  work. 

The  criterion  of  philosophy  is  catholic  human  instinct.  When 
Socrates  and  hia  friends  had  nuished  their  discourses  without  being 
able  to  definitely  set  forth  the  essence  of  courage  and  wisdom  and 
virtue,  he  used  to  say,  nevertheless,  let  us  practice  them;  after 
Descartes  had  proved  animal  automatism  satisfactorily  to  himself, 
respect  for  man^s  relational  instincts  made  him  rescue  human 
beings  from  blank  mechanism;  when  Kant  had  finished  his  wonder- 
ful feats  in  the  realm  of  pure  reason,  he  came  back  to  faith  and 
instinct,  and  exalted  spontaneity  into  a  metaphysical  principle. 
The  greatest  philosophers  have  been  uuable  bo  reduce  all  being  to 
one  substance  and  all  relation  to  one  principle  because  they 
respected  intuition.  Some  of  them  have  tried  to  lusUfy  the 
intuitions  of  God,  spontaneity-immortality,  some  nave  con- 
tented themselves  with  simple  alflrmation,*  some  have  confessed 
the  im^utency  of  reason  to  justify  them,  but  all  have  held  to  them. 
The  objective  lesser  lights  have  given  us  mechanism,  materialism, 
agnosticism  (because  wo  now  only  •*  Know  in  part?  ").  The  subiec- 
tive  logicians  have  given  us  mysticism,  idealism,  pantheism.  The 
lower  grade  thinkers  have  set  forth  eclectic  and  mixed  systems, 
varying  in  eclecticism  and  guess-work.  EJective  philosophy,  with 
its  object-subject  starting  point  in  muscular  feeling,  and  its  outward 
tending  work-standard  in  impulse,  strives  to  investigate  the  condi- 
tions under  which  truth,  beauty  and  right  originate,  to  set  forth  its 
results  in  empirical  terms  borrowed  from  the  obrjoctiwly  known  (i. 
e.,  science),  seeks  its  leading  principles  in  the  philosophy  of  charac- 
ter and  religion;  it  believes  that  there  la  a  purpose  in  history  and 
in  life,  that  the  deepest  intuitions  of  the  human  race  canTiot  be 
illusions;  it  believes  that  philosophy,  having  had  centuries  of  sight, 
will  return  to  its  primitive  attitude  of  faith.  But  the  content  of  that 
attitude  is  very  different.  The  second  childhood  of  philosophy  is 
not  of  innocence,  but  of  grace;  born  of  need  of  guiding  instinata. 
Evexnr  virile  race  has  its  call  to  the  simplicity  of  nature.  But  phil- 
osophy wants  not  the  simplicity  of  the  savage,  but  that  of  eajrth'a 
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fveateflt  character  heroes.  Is  metaphyslc  therefore  destroyed?  I 
think  not.  All  the  sciences  have  their  metaphysio,  and  philosophy 
hsfl  all  the  Bciencea.  Skepticism  is  ruled  oat,  not  criticism; 
materialiBin  and  Idealism^  not  phvBiological  psychology  and  loeic, 
ethics  and  aesthetics;  agaosticism  and  pantheism,  not  ratioxxabsm 
and  theism.  There  most  be  a  "synthetic  philosophy,"  bnt  human 
instinct  must  jud^e  its  results.  Above  all,  ao  we  want  a  clearing  up 
not  only  of  the  "notions"  (indeed,  some  "notions''  need  critical 
distinction  and  others  a  bodily  form),  but  of  the  instincts.  Ejective 
philosophy  has  an  effective  starting-point  and  norm,  but  its 
criterion  is  ejective.  Of  the  ejective  relations,  the  lesthetical  are 
the  ones  that  will  dominate  philosophy;  a  critique  of  the  eesthetical 
in  nature,  In  character,  in  the  conceptions  of  God,  immortality  and 
the  soul,  will,  I  believe,  be  a  main  work  of  the  philosophy  of  the 
future.  Redintegration,  integration,  disintegration,  habli,  law* 
correspondence  with  environment,  development,  character, 
monism,  ideal,  type,  holiness,  fitness,  8>'Tnmetry,  harmony — thesA 
and  many  more  of  Use  nature  are  the  ideas  of  the  philosophy  "that 
is  in  the  air.*'  Anthropomorphism  is  becoming  eesthetical.  As 
might  be  expected,  theology  shows  this  tendency  most  plainly:  no 
longer  the  Moral  Governor,  or  the  Righteous  Sovereign^  or  the 
Vnknotpable  Power;  but  the  Father,  who  knows  and  cares  about  the 
sparrow's  fall,  though  it  mustfall;  wbosesons  weare.  Rellgionhaa 
ceased  to  ponder  how  the  Father  knows  or  why  He  cares;  it  is 
becoming  more  and  more  biological,  and,  therefore.  Its  ethical  life 
more  spantaneoua  and  festhetical.  Men  prize  spontaneity,  but  are 
beginning  to  say,  let  the  contingent  become  the  neoeaa&ry,  let  the 
necessary  be  the  spontaneous,  and  the  will  on  earth  correspond  to 
the  holiness,  the  completeness  of  working  of  the  will  in  heaven. 
Absolute  right  is  absolute  utility;  that  all  may  be  will-holy^  com- 
plete, not  that  we  may  be  happy,  though  we  will  beif  wefitin  with 
things  eternal.  Let  cogito^  ergo  sum  be  Jido  ergo  fui^  apero  ergo  fero^ 
amo  ergo  sum. 

Let  us,  therefore,  say  that  elective  philosophy  will  exalt  eestheti- 
cal anthropomorphism,  and  that  it  will  be  oiological,  instinctive, 
historical  and  biblical.    Biological:     Notice  the  tremendous  sweep 
of  these  terms  (for  natural  "  analyses  "  are  the  parables  of  philoso- 
phy)-H3ell,  differentlatian,  degeneration,  environment,  aiu^^ival  of 
the  fittest,  heredity,  conformity  to  type,  etc.    Instinctive:  Critique 
of  instinct.     Duty  becomes  privilege;  **the  law"  becomes  "grace" 
(the  instinct  of  holiness).    Historical:    Genesis  and  history  of  rela- 
tions.    A  certain  environment  is  necessary  for  their  mantfestation. 
A  high  brain  is  a  necessary  environment  for  a  hi^h  character.  High 
brain  is  a  new  representation  of  force  just  as  a  high  character  is  a 
new  representation  of  energy.    In  character  development,  integra- 
tion  (klnajstheRiH  of  work  and    conrosthesis    of    character,    both 
relational,  conceptual ),  self  becomes  objectified  (an  apperceptive 
eject),  a  power  working   for  an   end  set   for  it.     Biblical:    Blologi-. 
cal,  instinctive,  historical.    Ye  work  (/n^l  aim)  neither  for  happi-i 
nesB  nor  for  right,  truth  and  beauty,  "but  seek  ye  first  (primary; 
attitude)  hig  kiugdom,  and /tu  righteousness;  and  all  these  things 
shall  be  added  unto  you  (Christ  had  just  before  spoken  of  the  UUe« 
of  the  field). 

At  the  risk  of  being  tiresome  and  of  repeating,  let  me  sum  up  the 
whole  matter  as  it  appears  to  me  at  this  moment.  "Prove  all  things; 
but  hold  first  to  that  which  is  good"  (Paul  the  Apostle:  I  Theas. 
V.  21,  R.  v.,  marginal  reading).  Let  us  see  if  we  nave  not  caught 
hold  of  some  of  the  most  vital  things  of  faith  in  the  wrong  way. 
Letuanot  "reconcile*'  by  conceasious,  by  eclecticism,  bat  let  us 
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have  a  critique  of  pure  relational  human  instinct,  our  ideal  being 
the  perfect  one,  who  called  himself  tue  Son  of  Man.  Let  ub  work, 
build  up,  find  new  philoHophical  relations,  oak  for  **copy"  of 
science  and  art  and  life.  Let  us  have  aU-eided.  energy-based,  rela* 
tion-guided  anthropomorphism.  Let  ub  take  nold  of  intuitionalist 
Instinct  by  an  empiricist  handle.  We  side  with  both  intuilionaliat 
and  empmciflt  in  having  philosophy  ejective  and  not  effective. 
Effective  philosophy  runs  into  materialism,  or  Into  mysticism,  or 
into  both,  with  all  erades  of  abnormality  between.  Philosophy  ia 
representative,  ana,  therefore,  it  is  ejective.  Man  is  not  objective 
(matter)  nor  subjective  (self-feeling),  but  elective,  self-objective, 
apuercepUve,  actively  personal^  an  agent  ana  a  steward. 

Atheism,  agnosticism,  pantheism,  and  the  rest  of  them,  are  sim- 
ply tiresome,  unresthctic.  They  fail  to  help  ub  to  work,  they  fall  to 
explain  things  because  things  cannot  be  explained  either  objectively 
or  subjectively,  but  only  ejectively.  anthropomorphically,  in  the 
higher  rosthetic  sense  of  the  word.  Tnings  are  explained  when  they 
allflt  in  together  with  our  purest  faith  and  our  best  work. 

If  Isncoeed  in  suggesting  "what  ia  In  the  (philosophic)  air,"  I 
■hall  be  satisfled. 

15  East  Senate  Street. 

CoLimBiA,  S.  C,  March  11,  1893. 
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I^T«  alwdy  pnbUilMdln  the  firtmra  Jtm% wwf  of  ftyetotogy ' 
wlMt^  wmy  be  ucwhlmwl  two  contritmtiona  towards  a  new  pfaaae 
of  payebologteaJ  aotoaoe,  viz.,  tbe  I^eboloay  of  Philoaophy.  As 
tar  ■•  I  am  wtmwn  tha  mstbod  of  Xtmatnmnt  oTphiloaophioal  i 
OBsd  ia  tbOM  arttetea  ia  afanoat  auUM»ly  new.  It  aima  at 
pgyehologlwtf  b—to  of  U»  moatf  wHwa ntil  prinoiplea  of  the  vaci- 
ooaayataaM,  aadaofealttatiBgfQrthaiBfilicdainaof  the  old  pfaOoa* 
ophy  mora  aocurata  oaM^oriaa  obtataad  by  aeientiflc  expenmotit. 
My  firat  paper  often  an  examinatloii  of  the  philoeophical  iiystfriiiaof 
Hobbee.  Locke,  Berkeley  and  Hnine  from  the  scanapoint  of  Viaoall* 
zation;  in  which  I  attempted  to  show  that  many  of  the  chief 
ohanbcteristica  and  short-comings  of  these  systems  have  their 
fondamental  basis  in  the  psychological  prooesa  of  Viaualisatiott.  Ia 
the  oth^r  I  have  endeavored  to  point  oat  an  importanft  gronn  of 
ooDo«ptiona,  espeeiaUy  those  of  >a€mral  Realism,  which  have  taeir 
psychologleal  history  in  the  sense  of  touch.  Now  I  propose  to  offer 
a  third  contrlbntion  of  the  same  nature,  in  which  1  shaOl  endeavor 
to  trace  the  influence  of  the  diseorery  of  galvaidam  in  determining 
the  great  system  of  philosophy  presented  By  HegeL 

In  the  development  of  the  sciences  there  ia  perhaps  no  factor 
more  potent  than  the  psychologicai  process  of  apperception.  The 
development  of  the  sciences  undoubtedlv  does  not  take  place  ac- 
cording to  any  eternally  fixed  order,  bat  rather  through  mutoal 
lnflnences,whicharein  many  cases  toa  great  extent  accidental.  The 
varioos  sciences  are  necessarily  Inte^ependent;  and  oat  of  thia 
direct  interdependence  which  gives  rise  to  reciprocal  action  between 
them,  there  arises  an  opportunity  for  the  constant  activity  of  a 
great  and  powerful  in^uence  in  aetermiuing  their  development, 
namely,  that  process  which,  since  the  time  of  Herbart,  is  known  in 
psychology  bv  the  name  of  "  apperception.  "  The  conception 
gained  througli  the  experience  of  an  interestdiig  fact  in  one  depart- 
ment of  science  se^^•e8  as  an  "  apperceiving  tnrpe '*  for  the  cogni- 
tion of  newly  presented  phenomena  in  other  cfcpartments.  Tans 
the  law  of  gravitation  once  ol^served  in  a  particalar  phenomenon 
soon  appeared  as  the  fundamental  type  of  all  physical  action. 
Bverytnmg  having  the  appearance  of  natural  motion  or  force  benm 
to  look  like  one  more  iUuHtration  of  the  law  of  gravitation.  The 
discovery  of  the  polarization  of  light  was  followed  by  the  apper- 
ceotion  of  the  polarization  of  heat.  The  refrangibility  observed  in 
lignt  and  heat  led  to  the  hypothesis  of  the  refrangibillty  of  sound. 
Tne  theory  that  evaporation  is  a  solution  of  water  in  air  was  an 
unconscious  assumption  that  water  and  air  stand  to  each  other  in  a 
relation  similar  to  that  between  salt  and  water.  The  theory  of  the 
atomic  repulsion  of  the  particles  of  the  evaporating  flaid,  aa  an  ex- 
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"plftnation  of  the  diffusion  noticed  in  evaporation,  originated  by 
reading  Into  this  phenomenon  conceptions  gained  from  the  obser- 
vation  of  electric  repulsion.  Of  sucn  apperceptive  knowledge  the 
whole  intricate  web  of  scientific  theory  is  full.  And  this  is  the  par- 
ticular psychologfcal  agency  which  we  most  keep  constantly  in 
view  in  tracing  the  influence  of  the  discovery  of  galvanism  on  the 
mass  of  scientific  and  philosophic  speculation  which  led  to  the 
production  of  the  Hegelian  system. 

The  phenomenon  of  attractive  and  repulsive  agency  observed  in 
majjuetlsm  has  long  served  as  a  tj-pe  of  scientific  and  philosophic 
api>erc>eption,  and  among  the  ancients  as  well  as  among  the 
moderns  has  often  formed  the  basis  of  the  wildest  and  most  extrav- 
agant mygtlclsms.  In  the  earliest  stages  of  physical  and  astro- 
nomical aoience  all  cosmical  interactions,  all  actions  between  bodies 
at  a  distance,  could  be  made  intelligible  only  when  classed  under 
the  general  type  of  magnetic  attraction  or  repnlsion.  Everything 
novel  or  strange  in  the  shape  of  attractive  or  renulsive  force,  in 
any  department  of  experience,  naturally  tended  to  oe  apperceSved 
by* the  mystic  mass  of  ideas  gained  from  obfler^^fltion  of  magnetic 
action.  So  Gilbert  tells  us.  in  his  '*De  Magnete, "  that  "the 
magnet  and  amber  were  called  in  aid  by  philosophers  as  illustra- 
tions, when  our  sense  is  in  the  dark  in  abstruse  inquiries,  and  when 
our  reason  can  go  no  further.  "  In  these  earlier  times,  however, 
the  phenomenon  of  magnetism  stood  apart  from  the  great  bod^'  of 
inteUiglbte  experience  as  an  Isolated  fact,  strange  and  mystenous 
in  its  nature.  All  facts  and  all  systems  of  facte,  accordingly,  apper* 
ceived  under  this  t}T>e,  were  on  their  very  face  mysticisms  of  the 
most  mystical  calibre.  Very  different  is  it,  Indeed,  in  the  case  of 
that  period  of  discovery  and  speculation  with  which  we  have  to 
deal  in  tracing  that  development  towards  a  scientific  consensus 
which  followed  upon  the  famous  discoveries  of  Galvani  and  Volta. 
In  this  period  magnetic  or  electric  agency  still  characterizes  the 
**apperceiving  mass"  dominant  in  the  speculation,  but  It  is  no  longer 
an  isolated  fact:  it  is  now  scientific— closely  interwoven  into,  and 
widely  spread  throughout,  the  whole  net  of  scientific  experience.  In 
this  period  we  find  the  electric  category  of  *'  polarity  *'  presenting 
itself  as  the  fundamental  principle  in  all  the  scienoes;  weaving 
itself  rapidly,  through  the  instrumentality  of  enthusiastic  experi- 
mentation, into  the  oaeal  network  of  PHysics,  Chemistry,  Mlner- 
alog>*,  Morphology,  Anatomy,  Physiology,  the  medical  sciences, 
the  social  sciences,  and  various  departments  in  the  great  body  of 
facte  which  pertain  to  general  experience.  In  this  period,  in  short, 
we  find  the  principle  of  electricity  as  it  was  observed  in  galvanism 
accepted  a«  the  most  satisfactory  explanation  possible  of  the 
fundamental  facts  of  nearly  all  departments  of  knowledge;  many 
facts,  indeed,  which  in  the  light  of  modern  science  are  aa  far  from 
finding  their  explanation  in  this  way  as  the  eaat  is  from  the  west. 
In  this  period,  consequently,  facts  apperoeived  under  the  type  of 
magnenc  or  electric  agency  savored  not  the  least  of  mysticism,  but 
appeared  truly  scientific  in  their  inmost  fibre. 

This  difference  between  electric  agency  as  an  apperceptive  type 
among  the  ancient«  and  as  an  apperceptive  tvpe  in  the  scientific 
period  following  the  discovery  of  galvanism,  illustrates  a  very  im- 
portant law  of  apperception.  The  one  all-important  thing  which 
determines  to  what  extent  any  observed  phenomenon  shall  serve 
as  an  apperceiving**maa8"  for  other  phenomena  istheint^rfjifwhich 
it  excites.  To  the  ancients  the  phenomenon  of  magnetism  was  not 
of  universai  interest.  In  fact  it  was  of  no  real  interest;  it  was 
rather  a  matter  of  curiosity.    The  discovery  of  golvaniam,  how- 
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ymbahttlty  thai  Ufa  was  UlMilie«i  with  eleofcricity.  And  thia  once 
Mi^aotod.  what  oould  be  more  afttr«ollTe  than  a  headk>ng  rush  into 
the  lay— WgaHon  ol  eleetridty  or  galvaaism?  £xperiments  per- 
tormed  oa  exeoutod  grtmlnals  met  with  such  wonderful  results  that 
men  b«K  '  ^.>{*«  that  ere  Ions  the  dead  could  be  raised.    Life 

appareii  <<(.1l     A  thorooi^h  knowledge  of  galvanism  will  give 

aU  the  forces  of  Ufet  Inspired  by  such  phantom 
men  waxed  eaihnalasUo  and  were  carried  off  their  feet.  A 
a«V  Ma  appeared  on  the  soieotiAo  horison  in  the  intoxicated  minds 
of  lli  worshlpoeni.  A  now  sun- myth  began  to  cr^'st&lUxe;  a  great 
soieatiAe  mythology  began  to  dawn.  Introduced  in  auch  a  spirit  of 
eBthnsiaam.  Qalvani's  experiments  were  repeated,  with  various 
modlfluaUous,  in  all  parts  of  Europe,  exciting  the  greatest  curiosity 
4nd  giving  rtoe  to  the  most  extravagant  speculations.  The  study 
ol  gaivaiuam  soon  beoame  of  Baramount  interest,  not  only  to  those 
AOllvely  ennM^  In  edeotlfto  uiveetigations»  but  even  to  many  who 
ware  aot.  Valuable  prises  w«re  founded  on  all  sides  expressly  for 
piomoUng  Ita  prosecution.  Scientiflc  insUtutions  and  societies,  as 
well  as  Individual  scientists,  made  it  their  problem  of  special 
research.  i\>mmlsalonB  from  various  InstitnUons  and  societies 
thrvntKhout  Europe  were  appointed  to  investipite  the  wonderful 
reenlu  obtained  by  Qalvani  and  Volta.  Not  narrow  or  r*etrict«d  in 
Its  scope,  but  flashtuK  ItH  magic  light  into  all  r^ce884>8  of  Moientific 
ntutiveti  of  all  departments  of  knowledge,  Phys- 
Physlolog^f  Medicine,  Biologv*.  Psychology,  etc., 
were  fooad  bwUy  angagea  in  experiment,  witn  a  view  to  its  appli* 
oattoa  la  thslr  parUoolar  subjects  uf  investigation. 

The  Importance  of  galvanism  in  the  history  of  science  is  indeed 
aot  less  taan  It  was  estimated  by  the  great  band  of  enthusiasts  who 
d*TOtod  themselves  to  the  HpeoulationH  to  which  it  gave  rise  in  the 
finlatoiree  of  its  history;  but  its  permanent  scientific  value  is  of  a 
ohivaoter  altosether  different  from  that  which  suggested  itself  to 
their  minds.  In  every  great  acientiflc  discovery  two  kinds  of  value 
e4n  always  be  obeerved.  First  there  is  its  value  as  estimated  by 
those  who  oare  for  It  in  its  childhood — a  value  which  generally 
passes  off  into  a  mass  of  speculation,  and  is  IntereHting  afterwards 
only  to  the  psychologist.  Secondly,  there  is  Ite  true  scientific  value 
into  which  it  finally  settles  down--a  value  which  remains  per- 


ratoaroh,  repress 
los,  OhMtlrary,  I 


HEOSLI8M. 


475 


manent  throughout  all  farther  development  of  the  science.  The 
real  aoientiflc  value  of  the  discovery  of  galvamem  conaiflts  in  none 
of  the  speculations  to  which  it  at  any  time  gave  rise,  but  in  the 
practical  means  and  many  advantages  which  it  ultimately  afforded 
for  the  observation  of  a  larger  number  of  facte  in  various  depart- 
mento  of  science.  But  in  this  permanent  scientific  value  we  are 
here  not  Interested;  our  interest  18  in  its  other  value— the  myatio 
value  attached  to  It  in  its  infancy.  Our  interest  centres  in  that 
apperceptive  type  of  speculation  which  hovered  about  all  the 
earlier  experiments, — a  type  of  speculation  which  is  well  illustrated 
by  a  story  told  of  Napoieon  Bonaparte  just  after  he  had  called 
Volta  to  Paris.  After  seeing  the  decomposition  of  salts  by  the 
voltaic  pile,  he  turned  to  Corvisart,  his  physician,  and  said:  •*  Here, 
doctor,  18  the  image  of  life:  the  vertebral  column  is  the  pile,  the 
liver  is  the  negative,  the  bladder  the  positive  pole.  "■  Such  specu- 
lation as  this  is  deeply  interwoven  into  the  inmost  fibres  of  nearly 
all  the  thought  of  scores  of  the  greatest  German  scientists  of  the 
latter  part  of  the  eighteenth  and  the  beginning  of  the  nineteenth 
century, 

'  In  its  circulation  throueh  the  various  sciences,  galvanism  had  two 
main  avenues  of  approacn.  One  was  the  science  of  chemistry,  with 
which  it  was  essentially  connected;  the  other  the  science  of  phys- 
iology, with  which  it  was  accidently  connected. 

In  the  departmentof  chemistry,  the  decomposition  of  binary  com- 
pounds by  the  "pite^^  laid  the  foundation  of  the  whole  so-called 
"electro-chemical"  theory.  Prom  the  wonderful  facts  collected  by 
numerous  experimonte  along  this  line,  quito  early  in  the  history  of 
galvanism,  a  ^eat  theory  of  modern  science  was  suspected  and 
maintained,  viz.,  the  identity  of  chemical  and  electrical  energr. 
The  chemical  composition  of  the  fluid  with  the  zinc  in  the  voltaic 
pile,  produces,  when  the  current  is  completed,  a  current  of  electric 
influences  in  tne  wire;  and  this  current,  if  it  pass  through  an  elec- 
trolyte, manifests  Itself  there  as  decompogiiiorij  overcoming  the 
chemical  affinity  which  resists  it.  The  true  scientific  bearing  of  this 
fact  was  not  properly  understood  until  the  time  of  Faraday.  What 
we  want  to  see^fiowever,  is  In  what  way  It  was  understood  by  his 
predecessors.  That  these  two  sets  of  phenomena,  the  electrical  and 
the  chemical,  were  identical  in  principle,  was  undoubtedly  appre- 
hended and  maintained.  But  in  what  way  was  the  common  princi- 
ple apperceived?  We  find  that  the  common  principle  was  still  the 
principle  of  electricity.  Instead  of  electrical  and  chemical  action 
oeing  DOth  referred  to  a  common  energy  which  manifests  its  nature 
in  these  two  different  ways^  both  were  referred  to  electric  agency. 
The  whole  process,  including  chemical  and  electrical  action,  waa 
apperceived  under  the  type  of  electric  action.  Thus  the  forces  at 
the  point  of  composition  and  at  the  point  of  decomposition  were  con- 
ceived t-o  be  the  same  force;  but  this  force  was  loosed  upon  as  mani- 
festing  itself  in  the  mystical  polar  opposition  of  the  poles  of  the 
magnet  or  the  positive  and  negative  in  electricity;  composition  and 
decomposition  were  polar  oppoaites.  In  the  recognition  of  the  inti- 
mate relation  between  the  two  sciences,  the  chemical  aspect  of  the 
supposed  common  agency  underwent  severe  criticism,  but  the  one 
thing  that  remained  throughout  uncriticised  was  the  electrical 
aspect.  Consequently,  it  served  as  the  apperceiving"  mass"  for  the 
facts  of  chemistry.  Thus  Berzellus,  the  great  Swedish  chemist,  and 
a  host  of  German  chemists  considered  that  the  descriptions  in  all 
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chemical combfnatlonB  might  be  "polar."  All  chemical  elements 
could  be  conBidered  &a  electro -positive  and  electro- negative.  All 
elemente  were  thue  claBsifled:  Hydrogen.  Oxygen,  Acid,  Alkali, 
etc.  And  this  **  polar  opoosition  "  the^'  made  the  baais  of  all  their 
chemical  doctririeB.  In  tlie  enthufiiaetie  apprehension  of  this  polar 
relation  of  the  chemical  elemente,  all  their  phenomenal  or  sensible 
qualities  were  lost  to  view.  The  relation  of  polarity  was  conceived 
to  conetitute  the  very  eMence  of  the  elements.  Hydrogen,  for  exam- 
ple, was  conceived  to  have  its  whole  being  and  essence  in  its  polar 
relation  to  other  elements,  just  as  the  north  pwle  of  the  magnet  was 
conceived  to  have  the  essence  of  its  being  in  its  polar  opposition  to 
the  south.  As  Oken  puts  it,  *' The  whole  principle  or  rationale  of 
chemical  action  consists  in  the  potentiality  oftwo  elements  to  revert 
to  their  polar  condition."  Or,  as  Hegel  puts  it,  "Objects  chemically 
charged  with  difference  are  what  they  are  expressly  by  that  differ- 
ence alone.'^ 

The  same  tendency  of  speculation  is  also  exhibited  in  the  science 
of  mineralogy.  As  tfie  elements  of  all  compounds  could  be  descril>ed 
as  polar,  that  is,  could  be  distinguished  as  electro-positive  and  elec- 
tro-negative, thus  giving  to  every  element  a  place  in  a  series  defined 
by  the  degree  of  these  relations',  the  electro-chemical  hypotheBis 
seemed  to  afford  a  rigorous  and  complete  system  of  arrangement  for 
the  minerals.  Accordingly,  at  one  time,  we  find  them  arranged 
according  to  their  electro-positive  elementi  and  the  elements 
according  to  their  electro-positive  rank;  at  another  time,  accord- 
ing to  their  electro -negative  element,  and  the  elements  according  to 
their  electro -ueuative  rank.  Such  Hvstems  of  classification  were 
supported  by  sucn  men  as  Berzelius,  Oraelin,  Bendant  and  Norden- 
BBold;  and  seemed  thoroughly  justified  by  the  state  of  science  at  the 
time.  Thus  in  mineralogy,  as  lu  chemistry,  the  tendency  of  thought 
which  naturally  grew  out  of  the  exaggerated  estimation  of  the  cate- 
gory of  **  polantj^ "  was  to  entirely  lose  sight  of  the  phenomenal  or 
material  element.  The  external  properties  of  minerals,  which  are 
the  proper  object  of  the  study  of  mineralogj*,  were  made  to  depend 
wholly  on  the  electrical  relations  of  their  elements.  "  Such 
schemes,"  says  Mr.  Whewell,  in  hia  "History  of  the  Inductive  Sci- 
ences," "  exhibit  rather  a  play  of  the  mere  logical  faculty,  exer- 
cising itself  on  assumed  pnnciples,  than  any  attempt  at  the  real 
interpretation  of  nature."' 

Prom  the  side  of  physiologj',  the  investigations  were  even  more 
enthusiastic.  As  the  experiments  were  carried  on  by  all  the  most 
active  scientists  of  Europe,  especially  by  the  Humboldts  in  Germany, 
the  various  phenomena  of  physiology,  one  by  one,  began  to  exhibit 
themselves  as  manifestations  of  electric  agency.  In  the  animal 
organism,  the  relation  between  whole  and  part  was  conceived  to  be 
that  of  polar  oppofliLion— that  mystical  "  difference  in  unity  "  which 
exhibits  itself  originally  In  the  phenomena  of  magnetic  and  electric 
action.  Muscular  contraction  was  explained  as  the  mutual  electric 
repulsion  of  the  fibres  which,  on  account  of  their  being  fastened  at 
the  extremities,  caused  the  muscle  as  a  whole  to  contract.  Again 
the  underlying  principle  of  all  nervous  activity  was  explained  on 
electrical  principles.  Alexander  von  Humboldt  made  laborious  and 
tedious  attempts  to  explain  "nerve  currents"  and  "sympathy" 
between  nerves  by  electrical  "conduction."  The  animal  organism 
was  looked  upon  as  an  actual  voltaic  pile.  The  solid  and  fluid  parts 
together  formed  a  galvanic  circuit,  as  did  the  metals  and  flmd  in 
Volta*8  pile.    Every  irritation,  sensation  and  movement  was  con- 

tVoLm.  p.  341. 


I 


HEGEUBM. 


477 


ceived  to  be  a  manifestation  of  this  galvanic  agency.  Thus 
Prochaflka  explains  senaation:  Any  irritating  body  brought  into 
contact  with  the  organism  forms  a  new  link  in  its  galvanic  circuit  of 
solid  and  fluid  parts,  which  causes  a  quantitative  and  qualitative 
change  in  the  electrical  tension,  which  Is  conducted  by  the  nerves  to 
the  brain,  and  this  produces  sensation.  So  also  "reflex  action.*' 
Reflexes,  he  says,  are  "  founded  on  electrical  attraction  and  repul- 
sion of  advantageous  or  injurious  irritations,  according  as  the  pouirt- 
ties  of  the  organ  and  the  irritation  are  identical  or  oppoaite,"  etc., 
etc. 

Into  the  science  of  morpholoey,  too,  the  electrical  category 
worked  its  way.  For  example,  cells  were  viewed  as  standing  to  one 
another  In  the  relation  of  polar  oppoBltion.  C'ell-divigion  waa  an 
illustration  of  electricity  differentiating  it-self  into  the  opposite 
forms  of  positive  and  negative.  The  accumulation  of  cells  into 
gronps  again  took  place  on  the  principle  of  electric  attraction.  By 
some,  the  whole  procees  of  evolution  in  the  animal  kingdom  was 
conceived  to  be  nothing  more  nor  less  than  a  galvanic  process 
exhibited  in  an  endless  number  of  variations.  Thus  we  find  such 
theories  as:  The  male  corresponds  to  the  positive  and  the  female 
to  the  negative  pole.  The  infusorium  is  a  galvanic  point,  a  galvanic 
vesicle,  a  galvanic  column  or  chain.'  Every  change  in  the  process 
of  evolution  takes  place  through  the  diHerentiaUzation  or  the  abso- 
Intion  of  fixed  poles.  The  number  of  individual  organisms  is  not 
persistent;  they  present  the  aapect  of  constant  change.  They  are 
products  of  a  ceaseless  polarizfition  or  a  constant  evocation  of  poles 
in  the  great  galvanism,  positions  of  the  general  galvanism  in  time. 
As  the  poles  change,  so  also  do  the  organic  individuals.  The  king- 
dom of  organisms  is  an  iron  bar  in  which  the  magnetic  poles  ori^- 
nate  and  vanish  or  change  according  as  the  polarizing  magnet  is 
removed.^  Organism  itself  is  galvanism.  What  would  be  organic 
must  be  galvanic;  what  would  be  aUve  must  be  galvanic.  Galvanism 
lies  at  the  basis  of  all  organic  constitution;  it  is  the  rationale  of 
organism.  All  organic  processes  are  either  modifications  of  it  or 
only  its  combinations  with  other  and  still  higher  processes,  etc.,  etc. 

Not  only  the  partial  proceaees  of  physiology  and  the  historical 
obangee  of  moi^hology  were  doomed  to  be  explained  after  this 
fashion;  the  same  kind  of  explanation  was  ardently  applied  to  the 
higher  principles  of  life  and  thought.  The  vital  principle  waa  gal- 
vanism. We  have  many  illustrations  of  this  doctrine  in  the  history 
of  medicine,  especially  In  the  theories  of  that  group  of  physicians 
commonly  aesignated  as  the  "  natural-philosophical  school.^^-  John 
Christian  Reil  (1759-1613)  was  probably  the  first  to  clearly  state  the 
doctrine.  According  to  him,  the  viial  process  waa  galtfanisjn  —  a 
potentialized  galvanism.    Irritability  and  sensibility  are  the  two 

golea.  Every  organ  manifests  **polaritj'."  The  diaphragm  is  the 
idifferent  point  of  the  body.  "Tension"  prevails  everywhere 
between  organic  and  inorganic  beings.  Death  arises  from  an  elec- 
tric shock  by  which  a  neutralization  of  the  "tensions"  is  accom- 
plished. In  this  doctrine,  he  was  followed,  with  more  or  less  varia- 
tion, by  numerous  others.  Dietrich,  G.  Rieser  (1779-1862),  professor 
at  Jena,  maintained  that  "  polarity,  conceived  as  a  phenomenon,  is 
the  basis  of  everything,  since  life  la  understood  as  an  oscillation 
between  a  positive  and  negative  pole,  and  the  vital  principle  as  the 
organic  tension  which  kindles  and  supports  this  oscillation."  Ignaz 
TVoxler  (1790-1*66),  professor  at  Berne,  conceived  the  various  vital 

lOkea.    PbjfSo-phikkMpby. 
'See  Bui,  Blatory  of  MnOdiie. 
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proceuea  to  stand  In  polar  relation  to  one  another:  Excretiozir 
secretion,  respiration,  digestionf  etc.  Excretion  ia  secretion  directea 
externally,  and  secretion  is  excretion  directed  internally.  Bespira* 
tlon  and  digestion  are  identical  in  their  essential  tendencies  and 
differ  only  in  their  relative  direction.  Life  in  its  inmost  character 
is  indiviaual  productivity,  in  which  the  producing  agent  and  the 
product  are  interwoven  under  the  form  of  self-determination.  This 
idea  of  self-determination,  in  which  the  producing  agent  and  the 
product  are  indivisible,  is  the  idea  of  eeli-diCTereutiation  as  mani- 
fested in  electricity.  A  similar  view  was  held  by  Ph.  Franx  von 
Walther  ( 1782-1849),  professor  of  surgery,  successively  at  Landshut, 
Bonn  and  Munich.  He  held  the  true  essence  of  the  organism  to  be 
that  **  it  admitted  no  division  of  the  idea  of  life.'*  The  primordial 
function  of  life  l«  *' self-production^"  "to  which  corresponds,  in 
organic  nature,  magnetism."  The  original  differentiating  principle 
ia  apperceived  under  the  type  of  ma^etic  differentiation.  It  differ- 
entiates itself  into  the  two  poles,  irritability  and  sensibility,  the 
former  of  which  corresponds  to  electrical  and  the  latter  to  chemical 
action.  This  was  also  the  doctrine  of  Schelling,  and  of  Hegel,  too, 
though  perhaps  in  a  disguised  form.  Among  the  pupils  of  SehelUn(|; 
who  were  mainly  physicians,  we  find  the  same  doctrine  carried  out 
to  its  extremes.  All  the  phenomena  and  processes  of  life,  andindeed 
of  all  nature,  were  arranged  according  to  "polarities."  Everything 
in  nature  was  polar:  Man,  woman,  irritability,  sensibility,  subjec- 
tivity, objectivity,  electricity,  magnetism,  oxvgen,  hydrogen,  acid, 
alkiui,  etc.,  etc.  Here  again  we  see  illustrated  the  fatal  tendency  of 
the  "polaritj'-myth."  The  whole  value  of  empirical  facta  of  all 
kinds  IS  lost  to  view,  spiritualized  away  under  the  mystical  meta- 
phor, and  the  only  real  thing  left  in  all  nature  seems  to  be  the  rela- 
tion of  polarity.  Among  those  who  HOpported  this  exaggerated 
theoretic  type  of  doctrine  were  also  C.  H.  Pfaff,  Humboldt,  J.  F. 
Hitter,  Rheinholdt,  Prochaska,  Brandia,  Trevirauus,  Biachoff  and 
Gropengieaer. 

In  the  department  of  psychology  the  influence  of  galvanism  is 
well  illustrated  in  the  theory  of  animal  magnetism.  A  great  por- 
tion of  the  literature  on  hypnotism,  even  up  to  the  present  time, 
is  saturated  with  the  mysticism  of  this  doctrine.  At  the  time  which 
we  have  now  under  oonaideration,  we  find  this  theory  supported  by 
nearly  all  the  phvsiuianH  already  mentioned;  also  by  A.  £.  Keaaler, 
Wolfart,  Prof.  KlugeCa  special  Berlin  authority),  Hufeland,  Eechen- 
■mayer,  Kieser,  Nasfle,  Walther.  Ennemoser,  and  others.'  The  phe- 
nomenon of  somnambulism  in  tne  hypnotic  state  was  explained  tnus: 
The  brain  with  alUtsdependentorgansof  motion  was  regarded  as  the 
positive  or  eonacioua  polej  the  sjiiipathetic  nerve,  with  its  tissue  of 
ganglia,  as  the  negative  or  unconscious  pule.  In  the  somnambulistic 
state  the  vital  power  is  driven  from  the  brain  or  conscioua  pole  to 
the  Bympathetic  nerve  or  unconscious  pole,  whose  larger  usenee, 
especially  the  ''plexus  Solaris,"  are  turned  into  a  "  sensorium. ' 
which,  aa  if  by  sabstitution,  performs  the  functions  of  the  brain. 
This  was  supposed  to  account  for  the  assertion  by  somnamboliata 
that  their  consciousness  has  its  seat  in  the  pit  of  the  stomach.  The 
influence  of  the  magnetizer  on  the  patient  was  regarded  as  the  ac- 
tion of  the  outer  nervous  pole  (the brain)  of  the  magnetizer  on  the 
corresponding  positive  pole  of  the  patient,  the  former  repelling  the 
latter,  according  to  the  general  law  of  polarization,  by  which  means 
the  nervous  power  of  the  magnetizer  is  concentrated'on  the  nega- 
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tive  pole  of  the  inner  nervous  system,  the  pranj^Ua  of  the  stomach  of 
the  patient.  Other  phases  of  the  same  kind  of  doctrine  were 
donunant  with  regard  to  the  relation  between  the  brain  and  metals. 
Metals  were  the  simplest  and  most  primitive  production  of  the 
creative  force,  and  consequently  were  diametrically  opposed  to  the 
brain.  Metal  reduces  will  to  its  primitive  being.  The  positive  or 
conscious  pole  in  somnamhuHste  Is  accordingly  peculiarly  sensitive 
to  contact  with  metals,  etc.^  etc. 

Not  onlv  in  the  special  sciences  did  this  galvanic  mythology  have 
its  sway,  it  also  became  deeplv  rooted  In  the  fundamental  constitu- 
tion of  philosophic  thought,  ^he  tendency  of  the  scientific  age  ifl 
well  illustrated  by  a  passage  from  Schelling.  *'  In  the  highest  per* 
fection  of  natural  science,"  he  says,  "the  phenomenal  or  material 
element  must  disappear  entirely,  and  only  the  laws,  or  formal  ele- 
ment, remain.  The  more  law  becomes  apparent  in  nature,  the  more 
the  hull  or  wrapping  disappears;  the  phenomena  themselves 
become  more  spiritu^,  and  at  last  cease  altogether.  Optical  phe- 
nomena are  nothing  more  than  a  system  of  geometrv  whose  lines 
are  drawn  bv  the  light,  and  the  material  nature  of  this  light  itself 
is  already  doubtfm.  In  the  phenomena  of  ynagnetism  cill  trace  ot 
matter  h&8  air ead If  vanished.  .  .  ."'  At  first  sight  we  might  view  this 
tendency  aR  bordering  on  a  genuine  idealism,  but  on  closer  obser- 
vation it  will  be  seen  that  this  is  not  so.  It  is  only  a  certain  con- 
ception of  matter,  matter  as  a '^  coarse  bulk,  "and  not  matter  a« 
such  that  tends  t-o  vanish^  and  what  is  substituted  for  it  is  Itaelf 
of  material  origin.  In  the  phenomena  of  magnetism  all  trace  of 
matter  in  the  ordinarv  meaning  of  the  word  may  have  indeed  al- 
ready vanished,  but  the  remaining  phenomenon  of  polaritv  is  not 
therefore  idealistic;  it  is  still  material  force,  and  might  be  called 
spiritualism  or  mystic-materialism,  but  not  logical  idealism.  The 
Illustration  which  Schelling  regards  most  complete^  the  illuHtration 
of  magnetism  in  which  all  trace ot  matter  has  already  vanished,  shows 
us  clearly  the  root  of  this  whole  tendency  to  discard  "  the  phenome- 
nal or  material  element. "  It  is  the  conception  of  polarity.  Single 
force  or  laws  of  single  force  could  not  possibly  appear  to  supply  the 
place  of  matter;  onlv  when  force  presented  itself  in  the  Janus-like 
form  of  polarity  did  it  appear  able  to  do  this.  And  only  when 
polarity  was  read  very  extensively  into  the  many  forces  and  phe- 
nomena of  nature  did  the  material  element  become  properly  attenu- 
ated and  appear  to  vanish.  And  this  is  what  we  find:  the  concep- 
tion of  polarity  being  extensively  read  into  the  phenomena  of 
nature  and  the  material  element  as  fastly  disappearing.  There 
seemed  to  be  polarity  in  everj-thing.  Polarity  in  tne  universal  law 
of  gravitation,  in  the  form  of  a  ratio  of  the  squares  of  times  to  the 
cubes  of  distances  passed  over.  Pularity  in  all  mechanical  force  In 
its  absolute  and  inaependent  form,  namelv,  the  polarity  expressed 
in  the  union  of  centripetal  and  centrifugal  force.  There  is  polarity 
In  the  colors,  the  proper  objects  of  optical  science.  Polarity  in 
the  proper  objects  of  mathematical  science-  for  example,  in  the 
ratio  of  the  centre  to  the  circumference  of  tne  circle.  Polarity  in 
more  or  less  explicit  form  in  the  proper  objects  of  all  the  special 
sciences,  inductive  and  deductive.  There  is  polarity  also  in  the 
laws  of  the  social  sciences.  Thus  Hegel  gives  forth  a  doctrine  of 
social  chemism;  and  the  one  category  of  chemism  in  Hegel's  time 
we  saw  was  polarit}'.  This  galvanic  chemism  is  what  takes  place 
in  the  acqiuaition  of  a   new  language.     The  German    "Oauner- 
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life,  wherever  anj'tlung  is  carried  into  effeot  in  thf  ■  ild, 

there  dialectic  is  "at  work.    It  is  alao  the  soul  oF  all  ksv  hat 

is  truly  scientific."  '^Ever>' abstract  form  of  the  unatrhiinnjing, 
taken'preciaoly  as  it  is  given,  natarally  veem  round  into  Ita  oppo- 
site/" *' Contradiction,  above  all  thiu^ti.  is  whul  moves  tUu  world, 
and  it  is  ridiculous  to  say  that  contradiction  la  untliinkablti.  " 

Let  UH  now  turn  our  attention  to  Hegel's  logic  with  a  view  to  de- 
termining what  part  the  category  of  polarity  played  In  the  formation 
of  his  system. 

Am  we  go  on  with  this  investigation  let  the  object  of  our  Bt*arch  be 
well  defined.  We  recognize  in  Hegel  the  lubonous  iind  compre- 
hensive student,  the  patient  observer  of  facts.  We  recogni/.c  in  his 
work  the  value  of  the  vast  number  of  important  iaviti  whicli  pastt 
before  us  in  the  "  march  of  the  object  "  towards  its  completion  In 
the  motion.    We  recognize  the  profound  philosophical  critieiam  of 

Srevious  systems  which  accompanies  nearly  ewry  stop  uf  the 
ialectical  evolution.  We  can  agree  with  many  of  the  general  cou- 
cluaions.  But  with  all  these  things  we  have  nothing  to  do.  What 
we  must  confine  ourselves  to  is  the  Hegelian  pldlosophy  in  so  for 
as  it  is  a  distinct  svstem.  Our  question  is  not  concerned  witli  the 
value  of  the  facts  observed  and  collected,  but  with  Hegel's  pocuUur 
interpretation  of  these  facta.  It  is  concerned  especially  as  t*>  tho 
nature  of  the  one  fundamental  principle  of  the  system.  What  is  it? 
And  with  what  aptness  has  it  been  applied  to  the  factsof  experience? 
Hegells  dissatisfied  with  the  limitea  problem  of  the  ErknintnUt' 
iheorie  of  Kant  as  to  whether  the  categories  are  subjective  or 
objective ;  he  is  tired  of  the  bare  formalism  of  the  Fichtean  idealism ; 
and  is  indiguant  over  the  abstract  identity  of  Schelling,  With  flj'iu 
faith  in  the  objective  validity  of  reason  and  strong  (leterminution 
to  rid  himself  entirely  of  abstract  formalism,  he  plunges  anew  iutu 
the  world  of  experience,  grasps  liis  philosopnical  principle  from  the 
essential  constitution  of  objective  fact,  and  refits  not  until  ho  hoA 
followed  its  evolution  into  its  most  concrete  details.  Such  is  bin 
profession.  Granted  there  is  a  sense  in  which  all  this  la  true  our 
question  still  maintains  its  validity.  It  now  formulates  itaelf  thus: 
Has  the  principle  been  grasped  from  the  absolute  and  eternal 
nature  of  facts,  or  has  it  been  taken  only  from  the  nature  of  foots 
as  apperceived  under  the  most  interesting  scientific  category  of  the 
age?  Is  it  a  principle  of  pure  thought  or  is  it  founded  in  ex|ierl- 
ence?  Is  it  eternally  true,  or  has  it  a  psychological  basis  and  his- 
tory? Or,  to  state  the  question  more  definitelv,  how  far  is  It  a 
principle  of  pure  thought  and  how  far  is  it  determined  by  that  gal- 
vanic mysticism  in  the  midst  of  which  it  was  evolved  ? 

By  making  a  genera)  8ur\'ey  of  the  procedure  in  the  logic,  one  can 
readily  observe  that  the  method  and  phraseology  used  are  pre- 
eminently like  those  used  in  the  science  of  galvanism.  The  one 
principle  of  movement  which  is  over  and  over  a^ain  repeated 
throughout  the  whole  system  is  that  of  the  affirmation,  negation, 
unity  of  the  two;  or  positive,  negative,  indifference-point.  The 
process  begins  with  being.  Beinjgis  positive;  nought  is  its  negative 
aspect  j  the  result  is  becoming.  Then  the  same  process  begins  again. 
Becoming  has  a  positive  aspect — an  oapect  of  immediacy— it  is 
being-determinate.  BeinK-oeterminate  begins  the  process  as 
"  somewhat,"  which  is  positive;  the  negative  is  ** other;  *'  the  new 
result  is  being- for-self.  And  so  the  evolution  goes  on.  the  same 
triple  movement  being  repeated  again  and  again,  witn   no    new 


1  Ibid.,  p.  1S7. 
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Bat  tfaia  ooaaidersttoa  !■  OEteniAL    Hi^  "dcH  be 
Co  electric  ■deaoe  for  Ui  pecolUr  p] 
obtAloed  hi*  fntuUriMmUl  pruu!4pl«  from  aa 

iraprcmaly  higher  touroe.  AoconUaglr,  the  evldanoe  which  i«  to 
hftve  validity  in  determining  the  qoeMon  mttft  tm  tofemst.  Wfaat 
we  mtut  dOf  therefore,  U  to  make  «a  interna]  i  ittlrl—  of  the  logtc. 

If  there  la  one  place  more  than  another  in  aD  the  logle  where  the 
n«rrw  of  Hegel'f  phlloaopbical  principle  ia  laid  bare,  it  to  ia  the 
trine  of  eaaencc.    In  thia,  we  find  tne  eaaentia]  foondssioti  ot 
dialectic  made  explicit.    And  the  nerve  of  the  doctrine  of 
la  the  relation  of  identity  and  difference.    Theee  two 
ataadlog  together  In  a  certain  pecallar  relation,  form  the  baeii 
the  whole  logioal  prooedore.  In  eveiy  atep  of  the  evolnttoB,  we 
them  actively  prenent.    In  the  doctrine  of  eeaeooe,  Hecel,  for 
nrst  lime,  makea  eiDlicIt  what  he  meana by  tbem^aad  what.  _^ 

lar  kind  of  relation  tie  conceives  to  exiat  between  them.  If  we  leam 
thtH  well,  then,  we  practically  l«am  all. 

Kegel  beglna  hia  account  of  these  categoriea  with  a  atatemeat  of 
aome  true  and  very  important  facte  concerning  them.  The  poaitioi 
adhered  to  In  the  ^*  formal  logic  "  with  regard  to  them  ia  st^ed 
critlciaed.  The  inoonaiatency  and  untenabilitv  of  auch  notioaa 
"abstract Identity*' and  "abstract  difference"  or  "mere  variety' 
axe  clearly  set  forth.  The  indivisibiUty  of  Identity  and  difference  ia 
inaiated  upon.  Wlienever  we  reflect  on  the  notio'n  of  identity,  we 
•ee  that  it  implies  difference;  whenever  we  reflect  on  the  meaninf 
of  dlfft*r<*nc«,  we  find  that  it  Implies  identity,  etc.,  etc.  But  in  all  ' 
criticisms  and  statementa  of  facta,  he  is  not  yet  stating  his  prineip] 
of  Interpretation;  be  Is  only  preparing  the  way  for  it.  Now  let 
see  how  he  states  his  lnten>retaUon.  He  begins  thus:  '*  Difference^ 
implicit  or  in  Itself  is  a  difference  of  the  essence,  and  includes  both 
the  pos<U«e  and  negative.,  and  that  in  this  way:  The  positive  ia  the 
Identical  connection  of  self  in  Huoh  a  way  as  not  to  be  negative,  and 
the  negative  Is  the  different  by  itself  so  as  not  to  be  positive,  ^ua 
either  u  on  Ita  own  account,  in  proportion  as  It  is  not  the  other.  The 
one  shows  in  the  other,  and  is  only  in  so  far  rb  that  other  is.*'^  So 
far  anyone  will  readily  observe  that  what  is  stated  is  the  theory  of 
the  relation  between  positive  and  negative  in  electricity.  But  he 
oontinues:  "The  esHcntial  difference  Is,  therefore,  opposition; 
according  to  which  the  different  is  not  faced  by  any  otner  but  by  ita 
<yum  other  or  special  antitbeHis.*"  This  last  passage  gives  ub  tbe'key] 
to  the  whole  mutter.  If  we  fully  grasp  all  that  is  implied  In  this 
peculiar  kind  of  "  oppoHition,"  in  which  the  different  is  not  faced  by 
any  other  but  by  iUt  oton  other,  it  will  at  once  appear  clear  that  the 
principle  cannot  be  one  of  pure  logic  or  pure  thought.  Profeaaor 
A.  Botu,  in  his  work  entitled  "  Hegelianism  and  Personality,"  Ba3's: 


oppositTou;  the  second  iH  not  simply  the  negative  of  the  flrst,  but 


"The  opposition  which  Hegel  makes  his  fulcrum  is  contrary  or  real 

ipoflitlou;  thi 
both  are  real  determinations  of  things.  But  if  this  is  so,  then  the 
flrst  do«H  not  of  itHclf  strike  round  into  its  opposite.  The  opposite 
arises  for  a  Hubjective  reflection  which  has  the  advantage  of 
aciiunlntance  with  the  real  world.''  This  is  undoubtedly  true.  The 
dlaioctlo-nl  <ivolution  cannot  possibly  be  a  process  of  pure  thought. 
The  opposition  is  real;  the  two  elements  are  real  determlnationB  of 
thinan  and  consequently  must  be  learned  through  experience.  But 
I  think  there  la  still  more  deflnlteness  implied  in  HegePs  opposition. 

1  WalUn't  B«att)'«  Locic.  p.  ]89. 
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tt  Ib  reBtrict'ed  not  only  to  real  oppOHition.  bat  it  ib  a  particular  kind 
of  real  opposition.  Each  element  has  its  own  other,  it«  own  special 
antdtheeiB.  Now  this  is  not  necesBarilv  even  a  matter  of  experience 
—that  Is,  of  necessary  experience.  It  would  require  a  particular 
experience  to  know  toe  special  opposition  of  things.  The  opposition 
is  not  of  the  nature  of  that  opposition  with  which  we  are  acquainted 
in  general  experience— it  ia  a  very  peculiar  kind  of  opposition.  Now 
what  U  it?  How  does  Uegel  define  it?  The  best  definition  he  can 
find  is  the  conception  of  polarity  In  physics — not  the  best  iWuafrafioa, 
but  the  beat  dejinition.  '*  The 'conception  of  polarity,"  he  says, 
"which  Ib  so  dominant  in  physics,  contains  by  implication  the  more 
correct  definition  of  opposition."' 

Let  us  atop  a  moment  and  reflect.  As  we  read  HegePs  description 
of  his  fundamental  principle  in  this  chapter  on  essence,  and  watch 
him  drawing  it  out,  aa  he  professesj  from  the  rational  constitution  of 
things,  can  we  observe  whence  he  is  taking  it?  Is  he  taking  it  from 
logic  or  from  physics?  It  certainly  does  not  savor  of  logic.  If  it  is 
logic,  it  la  certainly  an  entirely  novel  kind  of  logic.  Nothing  is  more 
detestable  in  Hegel's  sight  than  the  ^^ordinan.'  logic."  He  takes  it« 
matter  as  his  matter,  but  gives  it  an  entirely  new  setting.  Now 
what  does  this  new  setting  amount  to?  What  Is  he  really  doing?  Is 
he  not  juBt  reading  into  logic  the  "  polarity  science  "  which  was  so 
dominant  at  his  time?  The  conception  of  polaritv  had  been  well 
spread  through  the  physical  Bclences  by  others.  Hegel  recognizes 
tida.  **  In  modem  physical  science,"  he  says,  "  the  opposition  first 
observed  to  exist  in  magnetism  as  polarity,  has  come  to  be  regarded 
as  a  univerBal  law  pervading  the  whole  of  nature."*  And  he 
approves  of  this  as  *'  a  genuine  advance  in  science."  But  no  one  as 
yet  had  applied  the  conception  to  the  sphere  of  thought.  Phyaiciats, 
when  they  nad  any  speculation  to  do  in  this  sphere,  still  adhered  to 
the  old  formal  logic.  And  Hegel  contemptuously  disapproves  of 
this.  After  urging  the  conception  of  "  polarity  "  as  the  more  cor- 
rect definition  of  that  "  opposition  "  wtuch  he  makes  the  fulcrum  of 
his  dialectic,  he  finds  fault  with  the  physical  scientists  thus:  "But 
physlce,  when  it  has  to  deal  with  thoughts,  adheres  to  the  ordinary 
logic;  and  it  may,  therefore,  well  be  horrified  incase  it  should  ever 
expand  the  conception  of  polarity,  and  see  the  thoughts  which  are 
implied  In  it."> 

Fdo  not  mean  to  say  that  Hegel  is  consciously  trying  to  apply  the 
physical  category  of  polarity  to  logic.  He  is  not  trying  to  give  a 
physical  interpretation  of  thought.  His  aim  and  procedure  are  far 
above  such  type  of  materialism.  What  he  means  to  do  is  rather  to 
apply  the  principle  implied  in  the  physical  conception  to  the  consti- 
tution of  thought.  Bat  how  much  of  what  is  implied  in  '*  polaritv  " 
does  he  show  ua?  Simply  nothing.  The  one  principle  or  conception 
which  remains  with  him  whoUv  uncriticised  throughout  ia  the  con- 
ception of  polarity.  The  verj' kind  of  polar  behavior  which  we  per- 
ceive in  physical  phenomena  is  exactly  the  same  behavior  wnich 
we  observe  in  the  dialectic.  Whenever  Hegel  reaches  this  peculiar 
kind  of  behavior,  he  is  satisfied;  he  has  no  oeBlre  to  go  any  further. 
He  never  asks  whether  this  behavior  is  itself  raUonal.  As  a 
rational  principle,  it  is  aa  unintelligible  in  HegePfl  applications  of  It 
as  it  is  in  the  pnenomena  of  electricity.  Oonseouently,  it  is  the  bare 
physical  conception  which  forms  the  type  of  thought  under  which 
he  apperceives  the  matter  of  logic. 


iWanace'iiHecel'iLoKio,  p.  1B1. 
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This  conception  of  polarity  we  find  at  the  heart  of  all  the  moatJ 
Important  definitions  of  hla  principle.    ''  Positive  and  negative,"  ho( 
continues,  "are,  therefore,  intrinbicaUy  conditioned  by  one  another, 
and  have  a  beinj;  onlv  when  they  are  connectively  referred  to  each 
other.    The  north  pole  of  the  magnet  cannot  be  without  the  south- 
pole,  and  vice  ver$a.  If  we  cut  a  magpet  in  two,  we  have  not  a  north 
pole  in  one  piece  and  a  south  pole  in  another.    Similarly,  in  elec- 
tricity, the  positive  and  the  negative  are  not  two  diverse  and  inde- 
pendent flmde.    In  opposition,  the  different  is  not  followed  by  any 
other,  but  by  its  own  other,    usually'  we  regard  different  things  aa 
unafTected  by  each  other.    Thus  we  say:     I  am  a  human  being,  and'] 
around  me  m*e  air,  water,  animale,  and  all  sorts  of  things.     Every- 
thing is  thus  put  outride  of  every  other.    But  the  aim  of  philosophy 
is  to  t)anish  indifference  and  to  learn  the  necessity  of  things.  By  that' 
means,  the  other  is  seen  to  stand  over  againnt  its  other.    Thus,  for 
example,  inorganic  nature  is  not  to  be  considered  merely  something 
else  than  organic  nature,  but  the  necessary  antithesis  of  it."^ 

The  fundamental  laws  in  electrical  phenomena  are  the  repulsion 
of  the  homogeneous  and  the  attraction  of  the  heterogeneous,  which 
are  in  reality  only  two  phases  of  the  same  law.  In  tliis  law^  Uegel 
sees  the  unity  of  attraction  and  repulsion.  Thus  the  positive  and 
negative,  in  so  far  as  they  are  positive  and  negative^  are  hetero- 
geneous, and  already  involve  repuUion.  But  the  positive  and  nega- 
tive are  always  attracting  each  other.  Hence,  we  never  nndi 
repulsion  without  attraction.  So,  conversely,  we  never  find  attrac- 
tion without  repulsion.  Homogeneity  means  abstract  attraction — 
that  is,  attraction  as  it  would  exist  without  repulsion.  But 
the  homogeneous  always  repel;  hence,  attraction  involves 
repulsion.  Now  Hegel  treats  this  law  as  a  universal  principle  of 
reason,  and  it  is  the  one  law  on  which  he  falls  back  for  all  hi« 
explanations.  In  this  way,  for  example,  he  explains  infinity.  If  we 
look  upon  the  relation  between  '*  somewhat"  and  **  other"  as  mere 
repulsion— as  heterogeneous,  we  get  an  endless  progression— a  baa- 
tard  infinity.  But  if  we  remember  in  this  that  the  unlike  alwavB 
attract,  we  get  the  true  infinity.  The  true  infinite  is  not  merely  the 
opposition  of  the  ''somewhat"  and  "other,"  but  the  unity  or 
attraction  of  them  in  their  opposition  —  the  unity  of  attraction  and 
repulsion.  In  all  this,  we  can  readily  see  that  Hegel  is  not  proceed- 
ing from  a  logical  source,  but  rather  reading  into  the  laws  of  logic 
the  law  of  electric  action.  The  so-called  law  of  attraction  and 
repulsion  is  not  a  universal  law  of  reason  as  Hegel  maintains;  it  is 
peculiar  to  the  phenomena  of  electricity'.  Homogeneity  is  not 
absolute  attraction  nor  is  it  like  attraction";  neither  is  heterogeneity 
repulsion. 

Another  consideration,  closely  connected  with  this,  substantiates 
this  \iew.  Hegel's  categories  are  all  living,  active  things;  they 
seem  to  be  quickened  with  physical  force.  As  Professor  Seth  says, 
they  take  upon  themselves  fiesh  and  blood  and  actually  walk  into 
the  air.  Kach  finite  category  inducer  its  opposite  as  positive 
induces  negative  electricity.  Tlias  the  heterogeneity  in  the  '^one 
and  the  many  "  is  actual  repulsion.  '*The  one  manifests  an  utter 
incompatibility  with  self,  a  self-repulsion:  and  what  it  makes  Itself 
explicitly  be  is  the  many."  So  the  opposition  between  *' somewhat  " 
and  "other"  is  not  merely  logical  distinction,  but  real  physical 
change;  it  is  the  real  alteration  or  mutability  of  tne  physical  world', 
etc.,  etc.    Some  explain  this  by  saying  that  the  chief  characteristic 

1  Wallace'a  Hefrpl's  Lofdc,  p.  101. 
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of  Hegera  system  is  that  it  is  the  unity  of  log^c  and  metaphysics  —  a 
loKic  that  ia  at  the  same  time  a  metaphysic.  and  claim  this  aa  *'  the 
beauty''  of  the  system.  But  the  facte  already  noted  lead  us  to 
believe  differently.  Hegel's  logic  is  not  the  unity  of  logic  and  met- 
aphysics; it  is  rather  the  unity  of  logic  and  speculative  physic^',  and 
In  this  respect,  there  la  no  ^*  beauty  "  in  it. 

Granted  that  Hegel  got  the  first  suggestion  of  his  philosophical 
principle  in  the  conception  of  polarity,  it  may  still  he  maintained 
that  he  rose  supremely  above  it,  and  latterly  used  it  only  as  an 
illustration.  A  position  similar  to  this  is  held  by  Mr.  W.  T.  Uarris. 
** The  lan^age  which  Hegel  uses,*'  says  Mr.  Harris,''  shows  the 
road  over  wnich  he  traveled  Lo  the  thought  of  this  self-active 
essence  presupposed  by  all  phenomena.  It  indicates  his  studies  of 
Schelling  and  nia  predeceesors,  Kant  and  Pichte.  Hence,  too,  hia 
illustration  of  bis  thoughts.  He  ealla  up  the  law  of  universal  gravi- 
tation as  the  verj*  notion  itself  of  law  as  Ijing  behind  the  play  of 
forces.  It  is  that  which  constitutes  its  great  signitlcance,  he  tells 
ua.  So,  too,  electricity,  which  as  simple  power  manifests  Itaelf  as 
self-opposition  or  polarity  of  positive  and  negative.  Gravitation, 
too,  has  polarization  or  duality,  taking  the  form  of  time  and  space 
relations,  the  ratio  of  the  Hquares  of  ttraes  to  the  cubes  of  distances 
passed  over.  We  can  aee  how  SchelUng*s  symbol  of  polarity  and 
the  point  of  indifference  are  the  original  subject  of  He|^rs  investi- 
gation here,  and  that  he  thought  it  out  in  this  umversal  form, 
changing  a  sjinbol  derived  from  a  mere  particular  object,  a  magnet, 
Into  general  abstract  thoughts— pure  thoughta. '"  The  process  by 
which  the  empirical  couceptlou  is  changed  into  pure  thought  is 
illustrated  thus:  "The  magnet,  for  example,  was  a  brilUant  meta- 
phor and  stimulated  reflection  at  first.  But  owing  to  its  ueculiar 
iimitations,  which  made  it  only  a  magnet  and  not  the  Worla-Spirit, 

it  soon  began  to  mislead For  the  magnet's  poles  are  mere 

north  ana  south  directions,  and  not  subject  and  object  as  in  con- 
Bcioosnesa.  ''^ 

We  can  fully  agree  with  Mr.  Harris  until  he  brings  us  to  the  pro- 
cess of  transforming  empirical  into  pure  thoughts.  The  wonderful 
metamorphosis  takes  place  upon  transferring  the  thought  from  the 
magnet  to  the  Worla-Spirit.  Let  ue  not  be  carried  away  by  the 
fiublime  tranaitiou.  Such  a  transition  avails  us  nothing.  It  does 
not  make  my  conception  of  atoms  one  whit  purer  to  say  that  atoms 
constitute  the  essence  of  the  World-Spirit;  it  only  miucea  it  more 
mystical.  Certainly  an  apperceivlng  thought  is  often  transformed 
and  enriched  tlirough  its  application  to  new  facts.  This  ia  a  law  of 
apperception.  For  example,  in  the  history  of  science  it  often  hap- 
pens that  some  discover}',  at  the  same  time  it  is  apperceived,  trans- 
forms the  whole  system  of  our  knowledge.  No  better  illustration  of 
this  can  be  found,  perhaps,  than  the  diacoverv  of  galvanism,  which 
we  have  already  considered.  But  this  psychological  fact  must  be 
distinguished  from  that  for  which  Mr.  Harris  contends.  Wo  find 
that  ail  Buch  transformations  and  enrichments  proceed  from  the 
side  of  experience;  that  the  new  observation  in  order  to  be  enrich- 
ing must  be  an  actual  and  interesting  aentie  ex^>erience;  and  that  ap- 
perceivlng ideas  are  very  slightly  enriclied  in  their  application  lo 
speculative  objects,  but  rather  are  made  mystical.  Consequently, 
no  difference  what  object,  and  however  subUrae  it  may  be,  to  which 
ftn  empirical  thought  may  be  applied,  it  can  never  be  changed  into 
a  pure  thought  in  the  Hegelian  sense  of  the  term. 
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What  we  have  accomplished  thna  far  is  a  consideration  of  the 
Hegelian  principle  &8  such.  We  have  conBidered  Bome  of  the  most 
important  points  of  the  definition  and  illuatration  which  are  oalcn- 
lated  to  give  the  moat  direct  evidence  as  to  the  nature  of  that  pe- 
culiar kind  of  relation  which  He^el  conceived  to  contribute  the  ra- 
tional essence  of  things.  The  New-Heprelinns  follow  him  in  the  gen- 
era] conclusion  that  the  essential  nature  of  the  world  couslsta  in 
** relations."  But  this  position  is  much  more  general  and  indefinite 
than  that  of  the  master.  His,  aa  we  have  seen,  is  a  peculiar  kind 
of  relation.  And  from  his  definitions,  descriptions  ana  illustrations 
of  it,  our  only  conclusion  is  that  it  is  the  relation  of  polarity  a«  pre- 
sented in  the  physical  phenomena  of  electricity.  Let  thia  aafflce^ 
then,  for  direct  evidence;  we  shall  now  consider  some  points  of  in- 
direct evidence.  We  shall  consider  briettv  the  principle  in  its  ap- 
plication to  the  problems  of  philosophy^  wfth  a  view  to  determining 
now  far  this  psychological  interpretation  will  account  for  some  or 
the  chief  difflcuUiee  and  short-comings  of  the  Hegelian  philosophv. 

Let  ns  first  consider  the  dialectic  as  an  evolution  of  thought.  Is 
it  a  purely  sympathetic  process?  or  is  it  after  all  an  empirical  pro- 
cess? This  is  a  dispute  of  long  standing  among  the  critics  of  Hegel. 
Trendelenburg  ana  his  followers  maintain  that  the  procedure  of 
the  evolution  is  not  an  original  synthesis,  but  a  sort  of  empirical 
synthesis  which  is  the  result  of  a  p'revioos  analysis  or  abstraction. 
All  the  elements  of  thouphte,  according  to  this  school  of  critics,  in 
their  original  form  are  intimately  united  in  the  concrete  forms  of 
experience.  By  abstraction  these  elements  are  violently  held  apart. 
What  is  thus  violated  by  abstraction,  however,  cannot  but  strive  to 
escape  from  this  forced  position;  it  must  strive  to  complete  itself. 
When  this  completion  tates  place  there  will  arise  a  new  conception 
which  contains  the  former  in  itself.  This  new  conception,  again, 
will  repeat  the  process;  and  so  the  evolution  will  go  on  until  the 
full  reality  and  concreteness  of  perception  have  been  restored. 
Thus,  for  example,  "if  Becoming  Is  clear  to  us  through  perception, 
there  may  easily  oe  distinguished  in  it  the  moments  of  Being  ana 
Non-Being.  Thus  while  dav  is  dawning,  we  may  say  Mt  is  already 
day,*  and  also  Mt  is  not  day.'  We  separate  and  distinguish  these 
moments  in  Becoming  as  actually  observed,  but  iriihout  in  the  least 
underatafiding  logirally  the  characteristic  of  real  existence  in  virtue 
of  which  they  are  present  together."'  The  motionless  ideas  of  Pur© 
Being  and  Pure  Nothing  could  never  of  themselves  give  rise  to  the 
movement  of  Becoming  unless  the  idea  of  becoming  were  presup- 
posed. The  synthesis  in  the  movement,  then,  is  not  a  true  synthe- 
sis; it  is  due  to  previous  experience;  a  retracing  of  our  steps  from 
the  concrete  to  the  abstract.  Such  is  the  view  of  the  Trendelenburg 
school.  But  perhaps  a  lareer  number  of  critics  maintain,  on  the  oth- 
er hand,  that  the  syntheBls  is  a  real  one.  pure,  original.  And  indeed 
this  view  corresponds  more  faithfully  witn  the  profession  of  Hegel. 
The  open  pretence  of  the  dialectic  is  that  it  is  an  entirely  presup- 
position movement;  a  real  evolution  of  one  category  out  of  anotn- 
er.  The  criticism  contained  in  the  dialectic  Is  not  the  criticism  of 
an  external  subjective  reflection,  but  an  immanent  criticism  of  one 
categor>*  by  another;  the  march  of  the  object  itself.  And  ao  the 
disGQBsion  goes  on.  There  seems  to  be  a  good  deal  of  truth  on  both 
sides  of  the  anestion.  Prom  the  purely  philosophical  standpoint 
the  question  is  a  source  of  real  perplexity.  Only  one  of  these  views 
can  be  philosophically  true;  yet  in  the  Hegelian  system  both  are 
clearly  observable.    Kow  how  are  we  to  account  for  this  difflcultyT 
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According  to  the  psycholDgical  view  for  which  we  are  contending:, 
there  are  two  lines  of  thought  which  must  run  parallel  throughout 
Hegel's  ayatem:  first,  thei'e  ig  the  series  of  facts  which  he  brings  up 
for  explanation,  and  aecondly,  the  principle  which  he  reads  into 
thesie  facta.  The  real  facts  of  thougnt-evolution  which  he  observes 
and  endeavors  to  explain,  are  the  facta  noted  in  the  \iew  of  ttse 
Trendelenburg  critics;  the  living  8>'nthe6is  implied  in  the  attraction 
and  repulsion  of  electric  agencv  is  tlie  pure  and  original  syntheels 
noted  Dv  the  opposing  school  of  critics. 

That  the  real  synthesis  apparent  in  the  Dialectic  is  just  the  con- 
ception of  electric  synthesis  and  nothing  more  is  evident  from  many 
considerations.  It  is  clearly  implied  in  many  facts  we  have  already 
noted.  We  have  already  seen,  for  example,  that  the  categorien  are 
living  things,  expressing  themselves  in  sucn  forms  as  physical  mu- 
tability, etc.  And  when  a  category  brings  about  its  opposite  ii^  the 
dialectic,  it  does  so  not  by  the  power  of  a  mere  logical  dtsfiriction, 
but  it  does  so  actually  and  really,  as  if  by  electric  iiiduclwi.  Again 
when  Hegel  speaks  of  the  sciences  of  magnetism  electricity  and 
chemistry  in  the  Naturphilosophie,  what  does  he  call  them?  '*  The 
dialectical  sciences.^'  He  calls  the  principle  of  these  sciences  *■'■  dia- 
lectic." Hegel's  descriptions  of  the  synthetic  process  are  full  of  such 
evidences.  In  all  his  descriptions  of  the  synthesis  one  can  see  no 
description  which  will  not  apply  to  electrical  phenomena.  What. 
then,  are  we  to  say?  Our  answer  must  be  that,  in  so  far  aa  Hegel 
tells  U8  what  the  synthetic  principle  iSj  we  are  to  understand  by  It 
nothing  more  than  the  principle  of  electricity.  But  the  advocate 
for  pure  synthesis  has  one  more  chance.  If  he  has  failed  to  convince 
us  by  telling  us  what  the  principle  is,  he  mav  accomplish  hi^i  project 
by  sLowing  us  what  it  does.  If  the  principle  is  one  of  rational  ayn- 
the6lsir  must  show  itself  aa  a  source  of  real  development;  it  moat 
actually  develop  into  the  various  stages  presented  in  the  dialectic. 
If  it  can  do  this  we  must  admit  witiiout  further  discussion  that  it  is 
a  real  principle  of  reaaon  above  and  beyond  the  descriptions  of  it 
which  we  have  already  obfierved. 

But  can  it  do  this?  A  careful  observation  of  the  procedure  in  the 
Ixjgic  will  convince  anv  unbiased  observer  that  in  this  also  it  fails. 
The  real  advances  maae  in  the  evolution  all  seem  t-o  be  made  possi- 
ble only  by  reference  to  experience;  thev  belong  to  the  kind  of  pro- 
cedurenoted  by  the  Trendelonburg  crftlcs.  Synthetic  process,  it 
will  be  noticed,  is  always  at  a  standstill;  it  never  develoos  into 
anything,  but  is  ever  the  same  old  jirocess  repeated  over  ana  over 
again.  Take,  for  example,  the  section  of  the  evolution  beginning 
at  identity.  Let  us  suppose  that  we  understand  the  synthetic  pro- 
cess by  which  identity  and  difference  coalesce  in  the  "ground." 
Now  why  does  the  evolution  not  stop  here?  What  is  the  motor 
power  that  carries  the  process  out  of  the  ground?  Let  Hegel  an- 
swer. "  We  must  be  careful,  when  we  Hay  that  the  ground  is  the 
unity  of  identity  and  difference,  not  to  understand  an  aostract  iden- 
tity. Otherwise  we  only  change  the  name,  while  we  still  think  the 
identity  of  understanding  which  has  been  already  proved  to  be 
false.  To  avoid  this  misconception  we  may  say  the  ^ooud,  be- 
sides being  the  unitv,  is  also  the  difference  of  identity  ana  dif- 
ference. Tlie  ground,  which  originally  seemed  to  supersede  and 
swallow  up  contradiction,  thus  presents  to  us  a  new  contradic- 
tion.'" We  see  by  this  that  the  synthetic  process  which  is  to  taktti 
place  in  the  next  triad  after  mediation  of  identity  and  differenoel 
in  the  ground,  la  gotten  by  a  bald  repetition  of  the  old  process; 
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the  gTonnd,  which  ffi  a  category  taken  from  exporicnoe  in  order  to 
be  made  synthetic,  is  apperceived  as  *'  the  identity  and  difference  of 
identity  and  difference."  In  this  we  can  ob8er\'e  the  true  method 
of  Hegers  artful  procedure.  The  synthetic  principle  itself  doee 
not  develop,  but  \s  always  static,  always  the  same;  and  the  secret 
of  its  activity  aeems  to  be  that  it  is  repeatedly  read  into  the 
development  that  really  does  take  place,  namely,  the  develop- 
ment due  to  empirical  association.  This  is  the  method  throughout 
the  whole  system.  Hegel  never  tires  of  warning  us  that  such 
phrases  as  *'  being  and  nothing  are  the  same,"  or  *'  the  unit>*  of  being 
and  nothing,"  ana  all  other  such  unities,  that  of  subject  and  object, 
and  others,  misrepresent  the  facts  by  giving  an  exclusive  promi- 
nence to  tiie  unity,  and  leaving  the  difference  which  undoubtedly 
exists  in  it  without  any  express  mention  or  notice.  The  immediacy 
or  unity  expressed  in  the  third  category'  in  each  triad  is  thus  only  a 
farce  as  Par  as  the  synthetic  evolution  Is  concerned;  what  mustbe 
done  in  order  to  get  a  synthetic  movement  In  each  new  triad  is  to  re- 
peat the  old  process.  Thus  we  observe  that  the  so-called  synthetic 
principle  has  nothing  whatever  to  do  with  the  real  development;  it 
does  not  develop  at  all,  but  is  only  repeated.  Hegel,  however,  so 
artfullv  mixes  up  this  repeated  synthesis  with  the  steps  of  the  real 
evolution,  that  it  is  ver>'  difficult  to  distinguish  them.  Hence  the 
double  aspect  of  the  dialectic.  The  substance  of  our  conclusion, 
then,  is  this:  The  evolution  of  thought  iu  so  far  as  Hegel  presents  it 
as  synthetic  is  an  evolution  that  never  advances  a  step,  an  evolu- 
tion which  is  nothing  more  than  the  repetition  in  each  tried  of  the 
category  of  polarity;  and  the  development  which  really  does  take 
place  is  the  movement  from  abstraction  to  the  concrete  forms  of 
experience. 

The  real  principle  of  development  in  the  dialectic,  then,  is  the 
psychological  principle  implied  in  the  empirical  facts  brought  up 
for  explanation,  ana  not  the  principle  whicn  Hegel  endeavors  tx) 
read  into  these  facts.  And  this,  we  shall  And,  is  the  really  valuable 
thing  and  centre  of  attraction  tnroughout  the  whole  system,  name- 
ly, the  empirical  facts  observed,  ana  not  the  interpretation  given. 
What  is,  we  ask,  the  great  centre  of  attraction  in  the  Hegelian 
Logic?  Probably  his  treatment  and  application  of  the  ceutral  cat- 
egories of  identity  and  difference.  Now  what  is  so  attractive  in  his 
discussion  of  these  categories?  Undoubtedly  it  is  some  ^eat  truth 
which  lies  hidden  somewhere  in  his  theory  of  the  essential  relativi- 
ty of  thought.  **AU  knowledge  consists  in  relations,"  say  the  New- 
Hegelians.  "  Tlie  whole  world  is  essentially  made  up  of  thought 
relations.'^  This  is  the  attractive  point.  But  what  Is  the  great 
truth  we  find  beneath  this  doctrine  of  "  thought-relations?  **  It  Is 
that  the  laws  of  the  relativity  of  thought  are  ultimately  not  logical 
laws  at  all,  hut  phvsiological.  This  ia  a  great  fact  proved  beyond 
reasonable  doubt  fcy  experiment,  namely,  that  the  so-called  "  rela- 
tivity "  is  ultimately  not  the  relativity  of  consciousness,  but  the  rel- 
ativity of  sensations.  And  what  makes  HegePs  treatment  of  iden- 
tity and  difference  so  attractive  is  that  it  contains  within  it  a  com- 
paratively accurate  statement  of  the  laws  of  discriminative  sensi- 
Dility.  In  my  paper  on  Natural  Realism  I  endeavored  to  show 
that  the  facts  which  the  realists  aimed  at  expressing  were  the  laws 
of  tactual  perception,  and  that  in  these  ultimate  facts  of  tactile  sen- 
sibility lay  the  attractive  centre  of  their  doctrine.  So  here  the 
facts  which  Hegel  is  striving  to  express  in  this  discussion  are  the 
physiological  laws  of  discriminative  sensibility,  and  in  this  lies  the 
really  valuable  and  attractive  element  of  his  doctrine.  And  so  in 
the  case  of  all  the  categories;  the  valuable  and  attraotlve  tiling  i& 
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^    Tsinaition  from  teleology,  which  ta  the  laat  stage  of  oh- 
the  idea.    The  tlnitude  of  the  eod  or  aim  in      "     " 
hv  circumatauce  thut,  in  the  proceaa  of  realhdoff  tt* 
1  loh  ia  employed  ae  a  means,  is  only  externally  •aoaOMd 
'  I  made  cooformahle  to  it.    The  transition  to  Um  Sdaa  to 
I  us:  ''  But,  aa  a  matter  of  fact,  the  object  to  the  notto« 
lad  thus  when  the  notion,  in  the  shape  of  end  or  alxBt 
to  realised  la  the  object,  we  have  but  the  manifestation  of  the  Inner 
nafeore  of  the  objeol  itaelf.    Obi^cti\ic>''  is  thus  only  a  shell  or  cov- 
ering under  which  the  notion  liee  concetded.*'  Let  as  for  a  time  ad- 
mit the  **■  matter  of  fact  '*  that  the  object  is  the  notion  implicitly: 
but  what  about  the  opposition  which  has  just  been  annulled?    Thto 
to  the  essential  point  to  be  explained,  and  the  only  account  we  ni 
of  it  at  thto  time  is  that  it  is  '*  a  shell  or  covering' under  which  tha 
notion  Uea  conoealed."    We  may  understand  what  is  meant  by  the 
shell  or  covering  of  an  oyster  or  a  chestnut,  but  the  shell  or  cover- 
Itig  of  reason  Is  a  metaphor  which  means  nothing.    But  the  curious 
Uung  about  it  all  to  that  we  are  not  supposed  to  understand  the  so- 
oalliHl  **  sheU."     It  must  have  its  scope  as  such,  and  the  true  expto- 
nation  of  it  to  that  it  is  Inexplicable.   While  the  scope  of  obiectiTtty 
to  being  emphastoed,  thto  to  the  view  adhered  to,  but  when  tine  tran- 
attion  to  the   idea  to  made,  it  to  subtly  abandoned,  and  the  view 
of  ultimate  rutionality  to  put  in  its  place.    The  two  views  are  never 
harmonized,  but  each  is  sacrificed  to  the  other  according  as  objec* 
tlvity  ur  the  idea  to  emphasized. 
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Take,  as  another  Illustration,  the  doctrine  of  contingency.  Though 
*'  the  contingent  in  only  one  side  of  the  actual,"  yet  as  such  it  "  boa 
no  less  than  the  reat  of  the  forms  of  the  idea,  its  due  office  in  the 
world  of  objects."  *'  On  the  aurface  of  nature,  so  to  apeak,  chance 
ranges  unchecked,  and  that  contingency  must  simply  l>e  recog- 
nized, without  the  pretension  which  is  sometimes,  but  erroneously. 
ascribed  to  philosophy,  as  seeking  in  it  a  necessar)'  and  ri^dly  f^xea 
law.  Nor  is  contingency  less  visible  in  the  world  of  mind.  The 
will,  as  we  have  already  remarked,  involves  contingency  under  the 
shape  of  option  or  free-choice,  but  involves  it  only  as  a  vanishing 
and  abrogated  element.  In  respect  of  mind  and  its  efFecta,  just  as 
in  the  case  of  nature,  we  must  guard  against  being  misled  bv  a  well 
meant  endeavor)  after  rational  knowledge,  which  would  fain  ex- 
hibit the  necessity  of  phenomena  which  are  marked  by  a  decided 
contingency,  and  try,  as  the  phrase  is,  to  construe  them  a  prtort."^ 

In  tma  we  see  that  chance  ranges  onchecked  and  must  aimply  be 
recognized  as  such.  The  only  explanation  that  can  be  given  is 
simply  to  recognize  that  it  exists  in  the  world,  and  is  in  its  essen- 
tial nature  irrational  and  inexplicable.  The  contingent,  however, 
is  only  "  one  side  of  the  actual.  '  The  other  side  ia  rational  neces- 
sity, and  the  aide  of  contingency  when  reviewed  in  its  union  with 
this,  Hegel  conceives  is  some  way  or  other  brought  into  a  rational 
system.  But  In  whatever  way  we  may  conceive  this  to  be  done  we 
must  be  careful  not  to  explain  away  the  fact  of  contingency;  it  still 
mast  have  its  scope.  Now  the  only  possible  way  on  these  condi- 
tions to  bring  contingency  within  a  "rational  system  is  to  "  lump  it " 
and  tie  it  mechanically  to  reason.  But  this  Ja  a  mere  jumble  of 
words  and  contradiction  of  terms.  By  contingency  we  mean  that 
we  can  give  no  rational  account  of  why  things  are  as  they  are  and 
not  otherwise.  And  to  let  contingency  range  unchecked  without 
seeking  in  it  rational  knowledge,  to  leave  it  eternally  as  it  is  on  the 
surface,  and  yet  attempt  to  bring  it  within  a  rational  system, 
amounts  to  saving  that  in  the  highest  stage  of  reason  we  can  have 
rational  irrationalities.  Thus  the  higher  unity  of  reason  in  which 
Hegel  harmonizes  necessity  and  contingency  is  a  reason  in  which 
anything  may  be  an)'thing  else. 

The  same  transparent  fallacy  may  be  again  illustrated  in  the  doc- 
trine of  identitj^  and  difference.  The  *'  other  "  of  the  rational  element 
in  this  case  is  '*mere  variety."  Mere  variety  by  itself  ia  untenable, 
but  Gts  the  "  other"  it  must  have  "  its  scope."  It  ia  the  most  com- 
mon thing  In  the  whole  world.  *^  Usually  we  regard  dlflFerent  things 
as  unaffected  by  each  other.  Thus  we  say:  I  am  a  human  being, 
and  around  me  are  air,  water,  animals,  and  all  sorts  of  things. 
Everything  la  thus  put  outside  of  every  other."'  The  other  side  of 
the  doctrine  is  expressed  in  the  following  statement  that  "the  aim 
of  philosophy  is  to  banish  indifference  and  to  learn  the  necessity  of 
things."  But  this  aim  of  philosophy,  according  to  HegeKs  rendering 
of  it,  never  reaches  the  inner  fibres  of  the  nature  of  variety— it  only 
regards  it  externally.  It  never  accounts  for  the  fact  of  variety. 
It  does  not  explain  it,' or  even  attempt  to  explain  it :  it  rather  regaras 
lb  as  a  weak  and  unimportant  thing  and  treats  it  with  contempt. 

We  might  go  on  with  illustrations,  but  it  seems  unnecessary. 
The  same  fallacy  appears  in  all  the  various  forms  which  the  central 
opposition  between  mind  and  nature  assumes.  Nature  as  the  •'  un- 
aof^elosten  Widerspruch"  always  remains  a  huge  lump  of  matter, 
foreign  to  reason.    Hegel  seems  to  maintain  that  as  such  it  Is  Inex- 
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calls  reason,  is  in  reality  a  principle  which  tranecends  both  mind 
and  nature,  a  principle  identical  with  the  absolute  of  Schelling. 

The  Hegelian  principle,  then,  whatever  it  may  be,  is  clearly  not 
an  ultimate  principle  of  reason.  Reason  bend's  under  its  power. 
Rationality  and  irrationality  are  alike  moments  in  it.  The  opposition 
which  it  makes  between  mind  and  nature  is  an  opposition  which 
transcends  rationality,  and  anv  att«mpt  to  bring  it  within  a  rational 
system  lands  us  either  in  subjective  idealism  or  in  a  doctrine  of 
blank  identity.  This  is  the  case  when  we  keep  reason  before  us  as 
a  concrete  reality.  Only  when  we  regard  it  m  the  abstract  does 
the  principle  of  triple  movement  seem  applicable  to  it.  Now  how 
can  we  account  for  all  this  ?  What  can  the  principle  be  ?  Putting 
together  all  the  facts  we  have  noted,  have  we  not  good  reason  to 
conclude  that  it  is  just  the  principle  of  polarity  as  observed  in  elec- 
tric agency?  In  electric  phenomena  alone  do  we  seem  to  experi- 
ence an  opposition  w^hich  is  annulled  and  at  the  same  time  retained. 
I  Is  not  this  the  principle  of  movement  which  Hegel  reads  into  the 

laws  of  reason  when  ne  regards  it  in  the  abstract,  and  which  lands 
him  in  contradiction  when  he  attempts  t-o  make  it  concrete?  The 
relation  between  mind  and  nature— what  is  it?  Is  not  nature  the 
negative  ind«c«i  by  the  pottitivc^  mind,  and  at  the  same  time 
attracted  by  it?  The  powerful  logical  distinction  which  moves  the 
world,  which  Is  not  merely  a  distinction  but  a  liiHng  power  imma- 
nent in  all  physical  movement^-ls  it  not  electrical  repulsion  ?  The 
ultimate  unity  of  the  opposition  or  the  "  return-into-self  " — does  it 
mean  anything  more  than  what  we  understand  by  electrical  attrac- 
tion ?  'V^ill  not  this  interpretation  give  us  an  insight  Into  the  Hege- 
lian philosophy  which  will  clear  away  for  us  many  of  its  perpleil- 
ties.  and  account  for  it«  principal  inadequacies? 

We  have  traced  briefly  the  influence  of  the  discovery  of  galvan- 
ism on  the  scientific  thought  of  Hegel's  time.  We  have  seen  how 
the  conception  of  polarity  tacitly  worked  itself  into  the  network  of 
the  whole  intellectual  world  ana  became  the  central  apperceiving 
thought  in  nearly  all  scientlflc  and  philosophic  speculation.  We 
have  seen  how  the  w^orld  conHequently  fell  apart  into  an  inflnitv  of 
polar  antinomies.  In  HegePs  Logic  we'  have  seen  that  his  definitions 
and  deHcriptions  of  his  fundamentel  philosophic  principle  are 
nothing  more  than  deacriptions  of  the  conception  of  polarity.  We 
have  considered  this  principle  as  a  principle  of  development,  and 
have  found  that,  though  it  presents  the  appearance  of  a  real  syn- 
thetic movement,  it  plays  no  part  in  the  real  evolution  of  thought; 
that  it  remains  the  same  throughout  the  evolution  and  is  all  through 
completely  satisfied  by  the  description  of  polarity.  We  have  ex- 
amined it  as  a  pnnciple  of  solution  in  the  problems  of  philosophy 
and  have  founa  that  it  does  not  prove  itself  a  principle  of  universal 
reason;  that  in  this  respect  also  it  proves  itself  to  he  nothinar  more 
than  the  principle  of  galvanism.  Our  natural  conclusion,  then,  i^ 
this:  The  age  in  which  Hegel  lived  compelled  him  to  stand  between 
two  great  worlds,  each  fullof  contradictions.  Behind  lilm  was  the 
logical  world  pregnant  with  the  Kantian  antinomies  of  reason: 
before  him  lay  the  physical  world  charged  with  the  polarities  of 
electricity,  llie  latter  being  his  world  of  experience,  becomes  a 
part  of  his  life,  and  constitutes  his  appercei^1ng  thought;  and  in 
the  life  of  this  world  he  reads  the  former.  It  is  thus  he  unites  the 
two.  This  is  his  monism.  This  is  his  logic  that  is  at  the  same  time 
a  metaphysic. 

What,  then,  is  the  value  of  Hegeliam?  It  is  valuable  in  two  re- 
spects. First,  there  is  value  in  the  facts  which  he  so  extensively 
and  so  accurately  observes.    And  from  this  point  of  view  there  is 
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—-■—Ml  trnatment  i«  not,  aa  he  profoMea,  the  poaWee  iUbmqf  of 
tfhoocbt.  but  ratber  ite  wonderful  plantidty.  Tbe  tmth  of  toe  free- 
dom of  thought  haa  been  revealed,  but  not  in  the  aenae  that  tbe 
pHnciole  of  freedom  or  poaitive  infinity  baa  been  granod.  Tbe 
work  done  by  Hegel  may  be  regarded  aa  a  great  paychological  ex- 
periment, throngn  which  he  brings  to  U^ht  what  a  wonderfoOT 
plaatJc  thing  thought  is.  And  in  this  consistfi  the  great  edocattonal 
value  of  HegoUsni.  A  thoroagh  study  of  it  brings  into  activity  the 
latent  plaanolty  of  the  mind,  thus  lifting  it  out  of  ite  old  ruts  and 
prejndloea,  and  giving  it  in  consequence  a  spixit  of  independeoce 
and  freedom. 

If  our  main  thesis  la  true,  tta  value  will  be  not  ao  much  ita  own 
truth  A«  what  It  suggesta.    We  are  led  to  question  that  the  funda- 
mental principle  oftne  universe  haa  yet  been  discovered.   Has  phil- 
yet  attalni 


oaophy  yet 


tnd  that  unlvoraal  Rtandpoint  which  it  claims  as 


its  own,  or  In  It  Htlll  only  one  of  the  grout  number  of  things  that  go 
to  niiikn  up  tho  NUin  of  Itfo  V  The  aim  and  spirit  of  philoeopby,  the 
nlm  w)il('h  seeks  to  know  the  essential  nature  of  thinni  and  gain  & 
world -ooncoptlon  devoid  of  presupposition,  we  can  safely  endorse, 
but  are  we  sure  ttint  the  methoda  used  are  the  best  for  realixinK 
that  aim?  How  far  has  tbe  aim  been  accomplished?  As  we  looE 
over  tbe  various  systems,  do  we  And  them  preBuppositionless  ? 
There  seems  to  be  an  Imperfection  in  the  philosophic  method, 
which    loaves  It  nattsfled  with  bringing  to  llgut  uome  dominating 

iirciNiippoNltlon  of  thought,  without  Inquiring  into  its  nature  and 
listory  H  leaves  It  uucrlticised  and  regai'dti  it  as  ultimate,  when 
la  truth  It  U  far  from  being  ao.  Thus  what  Hegel  does  is  to  bring 
Into    nunsolouaiiess  the    oeutral    presupposition    or  apperceiving 
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thoagbteofhifl  Intelleotual  world:  bat  he  does  not  aak  what  it  ia. 
By  psycholo^cal  criticiam,  we  found  it  to  be  the  conception  of  elec- 
tric agency.  In  the  hiatory  of  galvanism  it  baa  its  hiatorv.  If,  then, 
the  imperfection  of  the  philosophic  method  leaves  it  satisfied  with 
revealing  the  presupposition,  is  it  not  the  business  of  psychology  to 
mahe  good  this  imperfection  by  telling  what  it  w  ?  Psychology  will 
not  take  the  place  of  philosophy,  but  it  can  criticise  and  correct  its 
methods.  The  philosopher  muat  be  a  psychologist.  In  the  history 
of  philosophy  there  are  scorea  of  categories  which,  one  may  safely 
conjecture,  have  a  psvchological  historj-.  There  are  '*  unities  "  and 
"higher  unities"  and  '* double-faced  unities;"  "subjectivity  "  and 
** objectivity"  and  *'8ubject-objectivtty;"  "self"  and  "not-self" 
and"  retorn-into-self,"  etc., etc.;  all  unaoubtedly  significant  and  use- 
ful to  a  certain  extent.  But  who  can  fully  realize  what  is  meant  by 
them?  Are  they  not  all  presuppositions  awaiting  psychological 
criticism  ?  Again,  in  the  hiatory  of  science,  if  the  dlacovery  of  gal- 
vanism has  furnished  the  psychological  historj'  of  one  83'stem  of 
philosophy,  may  we  not  find  the  histories  of  others  in  the  develop- 
ment of  gravitation,  wave-motion,  and  other  epoch -making  discov- 
eries? Is  there  not  a  great  work  suggested  here— a  work  that  may 
be  of  inestimable  value  to  both  psychology  and  philosophy  ?  What 
new  relation  it  may  reveal  between  these  two  departments  of 
knowledge,  and  what  benefits  may  accrue  to  both,  will  be  seen  only 
when  the  work  la  done.  But  the  foretaste  of  the  resulta  is  sufficient 
to  warrant  the  inveatigation.  PhiloHophy  would  at  least  be  made 
conscious  of  it«  prejudices  and  delusive  metaphors,  and  thus  be 
equipped  for  a  revolutionary  advance  to  a  higher  standpoint. 
Psycnology  may  find  in  the  history  of  philosophy  psychological 
phenomena  in  the  widest  bearings  ana  most  highly  developed 
stages;  aa  well  as  obtain  the  results  of  naturally -performed  experi- 
ments which  are  unattainable  in  the  laboratory. 

I  have  much  pleasure  in  expressing  my  indebtedness  to  President 
Hall  for  first  suggesting  that  I  should  Investigate  the  discovery  of 
galvanism,  with  a  view  to  finding  the  psychological  basis  of  Hegel- 
lam;  and  also  for  valuable  direction  in  the  investigation. 


NATIONAL  DEfiTTRrcnON  ANT)  COXSTRrCTIOX  TS  FRANCE 

AS  SEEN  IN  MODERN  UTER.\Tl.'RE  AND  IN  THE 

NEO-CHRISrnAN  MO\"E>IENT. 


Jamm  R.  Icdba.  FaUav  fa  CUrk  Cmirtnttj. 

In  order  better  to  nnderstAiid  the  intellecnial  and  moral  state  of 
the  France  of  to-day,  let  as  caat  a  glance  over  the  past  centuries. 

In  the  X^''^th  centurj-  the  Christian  faith  waa  aoverei^.  A 
creed  universally  received,  guided  and  limited  intellectual  activity. 
It  was  the  time*  of  the  great  pulpit  orators,  Boaeuetf  Boordaiooe, 
FlechJer,  Ma£s>illon;  the  time  of  F^nelon,  Racine  and  Poacai,  All 
directly  inupired  by  the  Christian  church.  Scholaaticiam  had  not 
yet  been  superseded.  The  philoaophera  of  the  coming  era,  Deacartea 
and  Malebranchet  took  great  care  not  to  ahock  the  received 
religious  beliefa. 

During  the  XVillth  century  the  spirit  of  FVanoe  changed.  The 
nuiteriaBfitic  philosophy  triumphed  with  d'Alembert,  Diderot,  Hel- 
vetiuB,  d'Olbach,  Condoroet.  There  are  no  more  Christian  oratorB. 
The  pious  Racine  has  been  succeeded  on  the  theatre  by  Voltaire 
with  his  sardonic  laughter.  It  ia  hia  spirit  which  dominates  the 
centuT)'.  Ronaseaa  preaches  his  crusade  against  civilized  society. 
If  the  leaders  of  the  rentnry  be  no  more  Christians,  thev  are  suU 
dogmatic.  The  infallibility  of  reason  and  the  all-suMciency  of 
science  are  the  two  articles  of  the  new  creed.  These  convictions 
had  their  great  day  during  the  French  Revolution,  and  culminated 
in  the  cult  of  reason  symbolized  by  a  woman  seated  on  the  altar  of 
the  Christiaji  fadth  dethroned. 

The  first  half  of  the  XlXth  century  iain  striking  contrast  with  the 
centur>' just  elapsed.  Pure  intellectual  Ufe  baa  decreased  daring 
the  closing  troublous  period. 

The  wars  of  the  Revolution  and  of  the  empire,  which  led  the 
French  youth  through  the  whole  of  Europe,  brought  in  a  new  spirit 
and  new  morala.  The  maltiplicity  and  tne  diversity  of  the  points 
of  view  aeqolrad  during  these  travels  in  foreign  and  little  known 
lands,  induced  dilettanham.  After  having  lived  for  a  quarter  of  a 
centur>*  of  an  intenaely  active  life,  breathed  the  fier>*  air  of  the 
Revolutionary  period  and  drunk  the  intoxicating  waters  of  Napo- 
leon's ■nooeasea,  FVaooe  was  suddenly  reduced  to  the  tepid  savor  of 
paasive  Ufe.  Hatiating  dreams  of  grandeur,  the  need  of  qnenching 
a  thirst  for  strong  sensations,  the  abundance  of  the  physical  energy 
accumulated  daring  the  gigantic  strugxles  of  the  empire,  produoed 
aseneral  malaise  and  a  longing  whichfound  their  expression  in  the 
tturatnre  of  the  time  known  aa  "  BomantiBme.*' 

Science  waa  progreasing  rapidly.  The  natural  sciences  bad  their 
peat  first  repreeentativea  In  Lamarck,  Cuvier,  Oeoffrov  Saint* 
mlaire.  Philoeophy  had  Jouffroy  and  Auguste  Comte.  The  Posi- 
tiviam  of  the  latter  and  English  Determiniam  tended  to  quiet  the 
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reBtleBsnese.  The  Chrlatian  faith  did  not  regain  its  tost  ground,  but 
it  wa£  more  kindly  treated. 

Ab  the  oentiir>-  passes,  men  perceive  more  and  more  clearly  that 
reason  and  ecience  have  not  Icept  theirpromiseB.  No  more  offerings 
are  brought  in  open  daylight  to  the  Qoddess  Reason.  Doubt  and 
pessimiem  rise.  Schop^enhauer  contributes  his  theories  of  which 
France  was  certainly  not  in  need,  and  Renan  adds  to  it  his  indiffer- 
ent tranquillity  and  bis  nice  taste  for  mystical  sensations,  and  so  we 
reach  the  deb.fcle  of  1870. 

Literature  had  changed  with  the  develooment  of  the  exact 
sciences  and  the  accompanying  agnostic  t«naencies  In  philosophy. 
The  fantastic  world,  in  which  the  over-excited  imagination  of  the 
Romanti(|ues  livedo  vanished  with  them  and  sedate  Naturalism 
replaced  it.  Its  programme  is  the  reproduction  of  life  as  it  is,  in  all 
itfl  crude  reality.  Flaubert,  the  de  Goncourt,  Zola,  etc.,  lead  the 
movement.  Each  one  depicts  to  us  a  parcel  of  our  miserable 
humanity.  They  all  agree  to  make  of  life,  of  man,  of  woman  in 
particular,  a  disheartening  picture.  No  more  ideal;  it  Is  all  flesh, 
lust  and  fatality.  Very  happily  this  literarj'  school  by  which  France 
has  been  infected  during  the  past  years  is  doomed.  A  reaction 
against  it  has  set  in. 

The  Frenchman  glories  in  the  fact  that  his  fatherland  directed  the 
chariot  of  progress  in  the  past  ages.  He  is  gifted  with  a  more  deli- 
cate, a  finer  nature:  his  mind  is  more  pliant,  more  subtle,  than  that 
of  his  German  or  English  neighbors.  He  cannot  live  as  easily  as 
they  of  an  exclusive  intellectual  life,  for  he  is  more  true  to  the 
double  unity  of  human  nature  and  does  not  so  easily  sever  his 
emotional  from  his  intellectual  life.  His  inertia  Is  less,  and  he 
answers  quicker  to  internal  or  external  stimuli.  Consequently,  his 
oscillations  are  more  numerous  and  more  rapid.  While  the  English 
people  have  not  yet  reacted  to  the  practical  eoncluaiona  of  deter- 
miuism^  the  French  people  have  already  tested  it,  experienced  its 
insufficiency  to  satisfy  the  deepest  needs  of  the  heart,  and  are  now 
struggling  to  shake  off  this  incomulet«  philosophy  by  which  they 
cannot  live,  in  order  to  put  in  its  place  some  belief  which  shall  give 
rest  to  their  tormented  souls. 

It  seems  to  us  that  once  more  France  is  pointing  out  the  way  for 
a  nearer  approach  to  the  practical  truths  of  life. 

The  objectified  consciousness  of  the  race,  as  expressed  in  the 
Roman  Catholic  Christian  religion  and  in  Posltlvlam,  nas  been  over- 
grown. The  former  does  not  answer  to  the  enlarged  mental  life; 
the  latter  proves  insufficient  inasmuch  as  it  does  not  recognize  the 
claims  of  tne  religious  nature.  The  French  are  left  without  a  belief 
by  which  to  direct  their  lives;  they  are  adrift.  They  know  it,  and 
their  conscious  wandering  in  a  world  without  issue  and  without 
meaning,  vents  itself  in  pessimism.  Sensualism  and.  rarelv, 
stoicism,  in  which  they  seek  refuge,  are  not  remedies  out  only 
phases  of  the  disease. 

What  way  out  of  this  crisis  will  nature  5nd?  That  is  the  question 
with  which  we  are  concerned  in  these  lectures.  We  shall  first  seek, 
in  literature,  which  is  the  expression  of  society,  what  is  the  spirit, 
what  the  moral  and  Intellectual  tendencies  prevalent  In  French  life; 
and  subse(|uently,  we  shall  consider  the  neo-Christian  movement, 
its  significance,  and  the  claim  It  makes  for  the  solution  of  the 
problem. 

It  is  not  our  purpose  to  thoroughly  perform  this  double  task. 
Our  ambition  is  limited  to  giving  some  idea  of  the  remarkable 
transformation  through  which  France  Is  passing. 


4*8 


FB£NCH   UTESATUXE  ASTD 


Axnn  BcxscAiign;  ths  QrECT  for  Nkw  SESca^-novB; 


We  befin  wiih  ui  extrene  eaae  of  pervated 
who,  no  doabt,  does  not  repreaeat  ezacUr 
FHTuSaoft,  Inxt  wbo,  neverthelMft,  indicates  veil  am  arWtBgteodettcy. 

Bememper  that  we  move  in  the  Uterary  vphere,  hat  doaot  bettere 
on  that  aooouni  that  what  we  ahaU  aaj  relen  to  or  aAsetB  ontf  a 
■man  grons  of  penona,  for  in  Ftanoe  nearly  every  one  has  a  bit  of 
literary  eoltare,  and  every  one  U  more  or  leas  directly — much  more 
direcUy  than  in  the  Uniteo  States— under  the  infiuenbe  of  tlie  spirit 
which  dominates  the  literary  prodoctions. 

J.  K.  Hayamoiu,  a  novelist,  called  a  n«at  aztiat  br  many  critioa, 
published  in  IBK  a  oovel  entitied  "^  Re&ovra"  (""Danaed  aroond*^ 
or  *'  Vpedde  down  "  .    It  relates  the  life  of  des  EaaeiBlea,  a  Pannas 

ritlem&n:  perhaps  the  aathor's  own  life  with  a  UtUe  added  relief. 
the  following  TtMvmi  of  the  book,  we  shaU  foUow  ae  nmch  aa 
practicable  its  phraseology.  The  style,  broken,  rough,  jer^,  aatbe 
movemeDi  of  an  hysteric,  intensely  colored  with  a  anperabaodaikoe 
of  strange  words  or  strange  combinations  of  words  expraatfUi^soBM 
nnoommon  sensations,  oorreaponds  very  well  to  the  oonfeettt  of  CIm 
book. 

Des  Esseintes  was  bom  of  parents  already  affected  by  nen- 
roflls.  He  rapidly  gets  sick  of  the  people  with  whom  be  ia 
compelled  to  associate  daring  his  stnmes.    He  then  se^cs  eoano 

e table  socSetv  among  the  men  of  letters.  They,  too^  soon  gira 
the  naosea  oy  their  banality.  Ftnallv,  after  havinc  tried  divers 
milieux,  "  be  tuiderstandt)  that  the  world  is  mainly  made  up  of  swag- 
gerersandimbeciles.'*  A  single paadon. woman, could  hareheUl  him 
ui  spite  of  that  universal  disdain,  but  tnis  paasion,  too,  was  used  up. 
After  having  drunk  to  the  last  drop  the  illicit  paseions/*  he  came  to 
practice  the  exce-ptional  amours,  toe  deviated  Joys.'*  Then  the  end 
came;  exhausted,  his  senses  fell  into  lethargy.  Impoteney  was 
approaching.  Abominably  tired  of  life,  he  withdrew  at  some 
distance  from  Paris,  in  a  house  furnished  especially  for  the 
enjoyment  of  his  satiated  senses.  There  he  sleeps  during  the  day 
and  is  up  during  the  night,  for  **  the  mind  does  not  really  ^t 
excited,  and  does  not  well  crepitate  except  in  the  contact'  with 
darkness.*^ 

Days  and  da>*8  were  spent  in  the  choice  of  the  colors  of  the 
furniture,  of  the  carpets,  of  the  draperies  and  tapestry.  He  wanted 
colors  which  would  stand  out  in  the  factitious  light' of  the  lamps. 
Colors  such  as  would  give  pleasure  to  weakened  and  nervous 
people  whose  sensual  appetites  need  highly  seasoned  food.  Orange, 
that  irritating,  diseasea  color,  with  its  fictitious  splendor,  was 
finally  decided  upon  for  the  dominating  color;  all  the  others  were 
to  blend  with  it. 

Every  part  of  the  apartment  was  conceived  to  awaken  in  him 
vivacious  and  bizarre  sensations.  His  dining-room  simulated  a 
steamer's  cabin.  Instead  of  windows,  he  had  port-holes  behind 
which  an  aquarium  gave  the  UIuhIou  of  the  sea. 

He  did  not  want  his  bed-room  simply  rich  and  voluptuously 
comfortable;  luxury  is  too  insipid,  and  plain  sensuality  too  %*ulgar.  He 
desired  to  make  of  nls  chamber  a  monk-cell,  but  without  theaastere 
ugliness  of  these  abodes  of  penitence  and  prayer.  To  conciliate  these 
conflicting  notions,  **  he  arranged  with  gay  objects  a  sad  thing."  or 
rather  while  preserving  the  natural  ugh'  appearance  of  a  cell,  he 
contrived  to  give  to  the  whole  room  a  sort  of  elegant  and  distin- 
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gtxifihed  air.  Instead  of  a  wash-stand,  he  made  use  of  a  piece  of 
antiqne  church  furniture  in  the  interior  of  which  a  urinal  could  find 
place:  on  it  a  prayer  book  remained  in  permanence.  Only  genuine 
church  candles,  reserved  for  the  church  Beryices,  were  usecfin  that 
room.  One  can  easily  imagine  the  bizarre  sensations  that  such 
objects,  put  to  such  service  in  that  pseudo-cell,  would  awaken. 

The  artificial  appeared  to  Des  Easeintes  the  distinguishiug  mark 
of  man's  genius.  Nature  has  had  its  time:  it  has  for  good  and  all 
wearied,  "^by  the  disgusting  umforroity  of  ita  landscapes  and  of  ita 
sky,"  the  patient  attention  of  the  refined  set.  The  moment  has 
come  when  the  artificial  should  be  substituted  to  this  *'  everlasting 
dotard."  Des  Esseintes  praises  himself  nit h  being  an  artist  in  au 
things.  His  literarj*  preferences  are  for  the  writers  of  the  Latin 
dect^ence.  Lucan  and  Petronius  are  his  favorites.  Virgil  is  a 
vulgar  pedant.  However  strange  it  may  appear,  our  hero  reads  the 
church  fathers,  some  of  them  at  least.  The  Apologetic  and  the 
Treatise  on  Patience  of  TertuUien  interest  him.  He  reads  with 
pleasure  the  Christian  eloquence  of  Bourdaloue  and  of  Bossuet,  and 
also  Pascal,  whose  austere  pessimism  and  painful  attrition  go  to 
his  heart.  It  is  useless  to  say  that  Barbey  d\\urcvllly  is  amone  his 
hriends,  this  wondrous  cynic  in  whom  bigotry  is  allied  to 
sacrilegious  impiety.  Listen  to  his  analysis  of  the  charm  of  this 
diabolical  union:     ^'This  state,  so  curious,  does  not  consist  only  in 

wallowing  in  the  excesses  of  the  flesh it  consists  essentially 

in  sacrilefpous  practicesj,  in  a  moral  rebellion,  in  a  spiritual 
.debauch,  In  an  ideal  Christian  aberration;  it  resides  also  in 
a  joy  moderated  by  the  fear  of  punishment.  The  strength  of 
Sadisme  [from  the  Marquis  de  Sade]  Ilea  thenin  theinobfler\'ance  of 
the  Catholic  precepts,  nay  more,  in  the  following  of  them  inverted. 
In  committing,  in  order  to  mock  the  Christ,  the  sins  which  he  most 
expressly  cursed:— the  pollution  of  the  cult  and  carnal  org>'." 

DcB  EHseintes  cultivated  und  enioved  every  one  of  his  senses.  He 
had  in  a  little  closet  a  set  of  small  liquor  barrels;  by  a  clever  con- 
trivance, he  could  combine  at  will  the  liquors  in  his  mouth. 
Every  one  of  them  corresponded  to  the  sound  of  some  instrument. 
The  dry  curaso,  per  inst. .  corresponded  to  the  clarinet,  *'  whose  song 
issonrish  and  velveted;  the  krummel,  to  the  hautboy,  whose  sonor- 
ous timbre  speaks  with  a  twang;  the  kiruh-wasser  blows  furiously 
the  trumpet;  the  gin  and  the  whiakei*  break  through  the  palate 
with  their  screaking  bursts  of  sound.'*  'fhroughakillfufexperiraents, 
he  had  acquired  the  ability  of  plajing  on  his  tongue  "silent 
melodies,  mute  funeral  marches;  to  perform  in  his  mouth  solos  of 
peppermint,  duos  of  vespetro  and  of  rhum."  etc. 

To  pander  to  his  sense  of  smell,  he  had  had  prepared  perfumes 
with  which  he  filled  his  apartments.  It  was  now  a  rain  of  human 
essence,  smelling  of  woman;  then  the  scent  of  a  manufactur  or  of 
chemical  products;  at  another  time,  he  injected  in  the  room  au  odor 
which  he  called  essence  of  blooming  fields. 

It  goes  without  saving  that  physical  troubles  accompanied  this 
extravagant  life.  Hallucinations  of  smell  and  of  hearing,  noises  of 
the  Arteries,  a  dry  regular  cough,  followed  upon  each  other;  later 
came  Irrepressible  vomiting.  Death  stared  him  in  the  face.  The 
doctor  ordered  peptone  anal  Injections.  Des  Esseintes  could  not 
help,  in  spite  of  the  extremitr  to  which  he  was  reduced,  congratu- 
lating himself  on  this  event  which  crowned  the  artificial  existence  he 
had  arranged  for  himself.  It  would  be  delicious,  thought  he,  if, 
after  health  regained,  one  could  continue  this  simple  way  of  taking 
food.    Instead  of  spreading  the  table,  one  would  have  simply  to  set 
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down  upon  it  the  magisterial  iiutrument  and,  in  leaa  than  the  time 
necessary  to  say  grace,  the  repast  would  be  over  and  the  annorixig 
and  vnl^r  drudgery  of  an  orolnaiy  meal  would  thus  be  avoidea. 

At  the  idea  that  to  avoid  death  he  must  of  all  neoesaity  go  back  to 
Paris,  and  live  tn  the  company  of  his  fellowmen.  Des  Eseeintea  faUs 
into  the  blackest  despair.  Man's  society  is  utterly  abhorrent  to  him. 
Under  this  calamity  the  hunger  for  faith,  which*  had  showed  itself 
repeatedly  previously,  becomes  tyrannical.  '*  N"ow  that  he  had  to 
re-enter  Ufe,  he  would  have  like<3  to  be  able  to  compel  himself  to 
possess  faith,  to  incrustate  it  in  himself,  to  screw  it  down  in  bis 
soul,  in  order  to  shelter  It  ^rom  all  those  arguments  which  shake 
and  uproot  it.  For  des  Esseintes^  faith  is  belief  in  the  Roman  Cath- 
olic cnurch;  his  religious  notions  go  no  farther.  But  the  more  he 
craved  for  it,  the  more  did  Christ  delay  its  visitation."  His  upward 
flights  were  repeatedly  crushed  down  bv  one  or  the  other  "  of  the 
cursed  discoveries  which  have  destroyea  the  religious  edifice  from 
top  to  bottom  since  two  centuries.'*  It  occurred  to  him,  per 
Instance,  that  shameless  merchants  made  the  sacred  host  with 
potato  fecula,  "  now  Ood  refuses  to  descend  in  fecula.  That  was  an 
undeniable  fact;  in  the  2d  vol.  of  his  Moral  Theolog}',  His  Excel- 
lency the  Cardinal  Gousset  had  treated  logically  ttiia  question,  and 
accordinc;  to  him,  potato  fecula  was  in  no  wa^'  a  competent  matter 
for  the  Holy  Sacrament.  That  perspective  of  being  constantly 
duped,  even  at  the  hol^*  table,  was  not  made  to  deepen  weaidy 
grounded  beliefs;  and.  moreover,  how  can  you  conceive  of  an 
omnipotence  which  tlnas  Its  manifestations  arrested  by  a  handful  of 
fecula  or  a  taste  of  alcohol?  " 

However  ridiculus  this  argumentation,  however  farcical  religions 
needs  thus  expressed  and  thus  repuUed  may  aopear,  we  have  here  the 
representation,  more  or  less  exact,  of  the  reiigioos  state  of  a  large 
class  of  intelligent  persons  in  France.  Religion  to  them  is  the 
Roman  Catholic  faitn;  outside  of  It  there  Is  no  religion.  And  the 
Roman  Catholic  religion  is  a  whole,  no  part  of  which  is  non-essen- 
tial, no  part  of  whicn  can  be  detached  without  destruction  of  the 
whole.  This  conception  is  indeed  the  sign  of  a  very  primitive,  or 
rather,  of  a  verv  abnormal  religious  development.  But  it  exists 
and  testifies  to  the  perverse  notions  which  Roman  Catholicism  and 
moral  corruption  have  diffused  among  the  people. 

In  spite  of  all  objections,  des  Esseintes  sees  more  and  more  that 
the  reasonings  of  pessimism  are  powerless  to  alleviate  his  misery 
and  that  the  impossible  faith  in  a  future  life  alone  would  give  him 
peace.  In  a  moment  of  half  morbid  anguish  he  exclaims,  thinking 
of  the  life  he  Is  to  resume  in  the  midst  of  society:  ^^Alasl  Courage 
fails  me,  and  my  heart  heaves.  Oh,  Saviour,  have  pity  on  the 
Christian  who  doubts,  on  the  unbeliever  who  desires  to  believe,  on 
the  convict  of  Ufe  who  must  embark  alone  in  the  night  under  a 
starless  firmament."    These  are  the  last  words  of  ^*A  Reboors." 

Let  us  pass  now  to  one  of  the  precursors  of  the  literary  school 
which  inscribes  on  its  banner  "Decadents."  Towards  the  middle 
of  the  century  a  writer  already  known  as  the  translator  of  Kd^^ar 
Poe,  Charles  Baudelaire,  published  a  volume  of  poetr>'  with  this  sig- 
nificant title,  Fleurg  cfw  Mai  (Flowers  of  E\il).  The  time  was 
fortunately  not  yet  ripe  for  such  productions.  The  volume  aronsed 
a  tempest  of  indignation,  and  the  author  was  prosecuted  on  the 
score  of  extravagant  immorality. 

It  is  to-day  weU-nigh  impossible  to  talk  French  literature  without 
at  least  mentioning  Baudelaire.  This  is  not  the  place  to  speak  of  hts 
poetical  talent;  we  are  concerned  only  with  his  ideas  and  the  moral 
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ob&racter  of  his  works.  Let  it  aafflce  to  say  that  there  hM  probably 
been  no  French  poet  who  Borpaseed  him  In  the  powerfol  uses  he 
made  of  the  language.  He  fashioned  a  style  which  made  possible 
the  rendering  of  a  series  of  things,  of  sensations  and  of  effects 
unnamable  and  unknown  before  him.  Every  person  who  feels  an 
artistic  vocation  believes  it  his  duty  and  his  privilege  to  admire  his 
talent,  whatever  he  may  think  of  the  author's  moral  nature. 
Baudelaire  is  the  leader,  and  in  some  degree  the  source  of  inspira- 
tion of  a  larze  number  of  the  most  gifted  artists  in  letters  who  came 
after  him.  He  is  the  spring,  where  the  literary  youth  craving  for 
fame  go  and  drink  at  their  entrance  in  life.  On  account  of  that 
controlling  Influence,  we  have  thought  well  to  say  a  few  words  con- 
cerning him. 

The  whole  of  Baudelaire  is  in  the  Fleurs  du  Mai.  The  peculiar 
perfume  which  they  exhale  has  no  name.  It  is  as  a  bouquet  grown 
on  a  carrion,  or,  as  some  one  has  said,  "  an  Eden  of  hell,  where 
Death  walks  In  company  with  Voluptuousness,  her  sister."  The 
brilliant  Thi-ophile  Oauthier  said,  speaking  of  the  book,  '*  To  give 
to  the  taste  an  unknown  sensation  is  surely  the  greatest  happiness 
(bonheur;  that  can  fall  to  a  writer,  especially  to  a  poet."  Baude- 
laire has  certainly  had  that  joy.  Another  literary  nian  exclaims, 
**  You  have  lighted  the  artistic  sky  with  a  rayon  macabre:  you  have 
created  a  new  shudder."  The  same  Oauthier  writes.  *^  In  order  to 
depict  these  corruptions,  he  has  found  those  morbidly  rich  tints  of 

more  or  less  advanced  rot those  roses  of  phthisis,  those  whites 

of  chlorosis,  those  bilious  yellow,  those  poisonous  metallic  greens, 
stinking  copper  arsenate, *' 

**  U  Invitation  au  Voyage  ^'  la  of  an  enchanting  languor;  it  is  aa 
music  to  the  ear,  as  a' voluptuous  caress  to  the  flesh.  In  the  land 
where  be  proposes  taking  his  lady  companion: 

*■  There,  nought  but  order,  grace,  is  found, 
And  pleasure's  calm  voluptuous  round."' 

In  **  La  Cloche  FC4^e  "  (the  Cracked  Bell),  he  compares  himself  to 
a  bell  tolling  in  the  mist.  **  My  soul  is  like  a  bell  that's  cracked,  and 
when  beset  with  cares,  it  fain  would  people  with  its  songs  the  cold 
night  airs.  Not  seldom  its  feeble  and  weaa  voice  appears  the  rattle 
of  some  wounded  one,  forgotten  and  lone,  who,  beside  a  lake  of 
blood,  corpse -covered  lies  and  dies,  stirring  not,  amid  a  world  of 
efforts."  In  his  dedications,  he  does  not  forget  Satan;  to  him  he 
addresses  litanies,  beginning  thus: 

**  O  thou  of  angels  all  the  fairest  and  most  wise, 

Qod  by  Fortune  betrayed,  bereft  of  eulogies, 

O  Satan,  take  compassion  on  my  long  diatressl" 

and  this  hideous  supplication  is  repeated  after  every  two  verses: 

"  Adopted  father  thou,  of  those  whom  God  has  driven 
In  anger  dark  and  fierce  forth  from  the  earthly  heaven, 
O  Satan,  take  compassion  on  my  long  distress!" 

He  eulogizes  the  sterile  woman,  addresses  his  salutations  to  a  certain 
"  Queen  of  Siu,"  and  delights  in  exciting  descriptions  of  carnal 
feminine  charms. 

**  Dear  indolent,  how  fair  a  sight 

Thy  grace  of  oody  seemsl 
How  like  the  stars'  inconstant  light, 
Thy  skin's  soft  gleams!" 

<  Tbew  traoAlsdou  from  the  Fleun  du  &UU  we  owe  to  Dr.  CtuniberlaiD. 
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In  his  morbid  nuJaifte,  lashed  by  nnquenched  desires,  he  ex- 
claims: **No  soul  oAn  flt  a  heart  so  deep  and  dark  as  mine  bat 
thine,  Lady  Macbeth,  poteut  in  crime  and  wrong.*'  The  following 
is  an  attempt  at  rendering  perhaps  the  most  etronglv  writttin  son- 
net In  the  French  langniage.  A  sensitive  nature  could  hardly  read 
it  in  the  original  without  remaining  for  long  hours  under  its  sinister 
impresaion. 

Spleen. 

*'  When  the  low-hanging  eky  like  a  dark  cover  weighs  heavy  on 
the  groaning  soul,  a  prey  to  griefs  and  cares,  and,  embracing'  the 
wide  horizon's  round,  pours  on  us  a  day  more  dark,  more  sad  Chan 
night," 

'*Wben  the  earth  is  changed  into  a  humid  prison-celL  where 
hope  flits  to  and  fro  like  a  poor  bat,  beatine  in  aimless  flight  the 
wallfl  with  tinud  wing,  striking  its  little  head  against  the  mould- 
ering roof," 

"  When  huge  trains  of  rain-drops  in  their  fall  mimic  the  bars 
of  some  vast  dungeon,  and  a  mute  folk  of  horrid  spiders  cast  and 
spin  their  webs  deep  in  our  brains," 

"  Suddenly  and  furiously  bells  clash  forth  and  fill  the  skies  with 
frightful  howls,  resembling  wandering,  homeless  spirits  who  in 
stubborn  groans  vent  their  long  woes,** 

'*  And  through  my  brain  moves  the  long  procession  of  hearses, 
slowly,  without  the  sound  of  music  or  of  drum;  hope,  vanquished, 
weeps,  and  anguish,  cruel  and  despotic,  hoists  her  black  flag  over 
my  prone  head." 

A  few  more  words  on  the  ideas  of  our  poet.  He  was,  it  is  useless 
to  sa^  after  these  quotations,  a  fatalist  and  a  pessimist  to  the  core 
of  his  heart.  Progress,  the  great  modern  idea,  was  for  him  ''  an 
ecstasy  of  fly-catchers."  "He  held  in  profound  horror  philanthro- 
pists, utilitariBns,  humamtarians,  and  all  those  who  pretend  to 
change  anything  to  the  invariable  nature  and  to  the  fatal  organiza- 
tion of  society."  He  loved  the  artificial,  the  after-touches  made  by 
art  to  nature.  To  a  Bimple  young  girl,  he  preferred  a  ripe  woman 
adorned  with  all  the  art  of  a  learned  coquetry . 

His  finely  moulded  nose,  rather  soft,  with  delicate  palpitating 
nostrils,  indicated  well  the  subtlety  of  his  sense  of  smell;  **  My  som 
hovers  on  perfumes  as  the  soul  of  other  men  do  on  music,"  he  used 
to  say.  One  of  his  sonnete  expresses  beautifully  his  sensuality*  of 
smell: 

Correspondence. 

*'  There  are  perfumes  as  fresh  as  little  children's  fleshy 

Sweet  ae  hautbois,  green  as  the  meadows, 

And  others,  corrupt,  rich  and  triumphant, 

Having  the  expansion  of  infinite  things 

Like  amber,  musk,  benzoin  and  incense. 

That  Bing  the  transports  of  spirit  and  sense." 
Charles  Baudelaire  died   from  paralj^His.    To-day  a   loud  en*  is 
raised  by  some  persons  asking  that  a  statue  be  erected  on  a  public 
place  of'  Paris  to  this  man  whom  justice  prosecuted  a  few  years 
ago. 


But  let  UB  hasten  further  to  the  School  of  the  DtcadenU.  During 
the  past  ten  or  fifteen  years  a  little  group  of  blustering  young  men 
have  caused  a  prolonged  stir  in  France,  and  have  drawn  on  them 
the  attention  of  the  public  and  of  many  of  the  literati  by  the  eccen- 
tricity of  their  proouotions  and  of  their  theories.  This  movement 
is,  it  seems  to  me,  highly  interesting  as  marking  the  complete  dis- 
solution of  all  beliefs,  of  all  restraint*,  of  all  rules,  even  of  those 
rules  which  seem  the  most  deeply  rooted  and  the  most  necessarj': 
French  lassitude.  French,  or  ratner  Parisian  skepticism,  no  more  a 
theoretical  skepticism,  but  an  assimilated  skepticism ^  truly  ruling 
and  governing  man,  have  no  better  example  than  this  literary  man- 
ifestation. 

Some  poetical  talent  is  found  among  them  combined  with 
pretennions  that  call  to  mind  the  illusions  of  general  paresis.  Baju^ 
e.  g.j  in  a  pamphlet  glorif}^-ing  the  Decadents,  boldly  declares  that 
Naturalism  has  delighted  those  who  are  Incapable  of  seeing  and  of 
feeling  in  any  other  way  than  by  their  senses.  Naturalism  is  with- 
out ideas,  it  wallows  in  matter.  To  the  Decadents  was  reserved  the 
honorable  task  of  crushing  Naturalism  and  of  creating  a  better 
taate,  no  more  in  contradiction  with  modern  progress.  He  gives 
to  the  school  a  reformatory  mission.  "  It  attempts,'*  says  he, 
*'to  elevate  the  moral  and  intellectual  level  of  tne  masses  as- 
sailed by  a  deep  disgust  and  an  incurable  spleen."  This  is  no 
buffoonery;  the  writer  is  in  dead  earnest — or  at  least  in  aw  great 
earnest  as  he  can  be^— but  he  evidently  is  in  the  deepest  confusion 
as  to  what  morality  is.  He  gives  a  uatisfnctory  proof  of  this  a  little 
further,  where  he  eulogizes  Barbey  dWurevilly,  who  so  cleverly 
unites  the  sacrilegious  to  the  holy.*  "Barbev  d'Aur6\-illy  is,  if  we 
believe  Baju,  the  most  colossal  thinker  of  a(l  ages.  He  is  truly  the 
writer  of  the  century.  Victor  Hugo,  who  is  held  to  be  a  giant,  is 
nevertheless  a  dwarf  by  his  side."— Enough  of  thla. 

What  are  the  theories  or  the  principles  of  the  Decadent*?  They 
claim  to  be  a  school;  they  must  hold  some  common  doctrine,  and 
so  they  do.  Let  me  say,  nrst,  that  the  various  men  and  the  consid- 
erable literature  generally  named  by  this  appellation,  make  up  a 
heterogeneous  mnsa  without  unity  beyond  n  profound  contempt  for 
all  received  rules  in  the  art  of  WTitiiig  and  a  licentious  retiuement 
of  sensations. 

I  transcribe  two  authorized  passages  containing  their  pro^amme. 
One  from  O.  Kahn:  "We  want  to  objeclivate  the  subjective,  \iz., 
to  project  the  idea  instead  of  subjectivating  the  objective,  which 
means  nature  seen  through  a  temperament."  The  other  from  a 
poet:  "  We  want  to  reach  into  the  essence  of  nature,  the  manifes- 
tations of  which  glitter  on  the  surface  of  things."  Baju  haa  a  very 
clear  idea  of  what  the  Dt-cadent  literature  should  be.  *'  It  takes  up 
only  what  directly  interests  life,"  says  he.  '*  No  description;  we 
suppose  all  known.  Simply  a  rapid  synthesis  giving  the  impres- 
siona  of  the  objects.  Do  not  depict,  but  make  tlie  reader  to  feel." 
But  the  most  complete  exposition  of  their  method  is  found  in  the 
TVaife  du  Verbe  of  Rene  Ohil.  It  is  a  sort  of  rhetoric  of  Doca- 
dentisme.  Unfortunately  for  the  propagation  of  its  contents,  the 
pamphlet  is  generally  unintelligiole.  It  is  ^i^Titten  in  a  new  lan- 
guage; the  words  are  still,  in  parts  at  least,  French  words;  but  the 
sentences  are  constructed  according  to  a  synt-ax  of  their  invention. 
The  initiated  only  can  perceive  the  new  hght  concealed  in  that  ob- 
scurity. Nevertheless  I  shall  attempt,  in  due  humility  and  diffi- 
dence, to  give  a  r^uni€  of  the  teaching  of  the  TraUv  du  \erbe. 
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deified  him  in  their  frantic  admiration.  One  of  them  called  him  the 
gre&t«Bt  thinker  of  all  times.  Phyaically  Verlaine  is  a  somewhat  ez- 
traordinarj'  being,  with  a  Socratic  profile^  a  forehead  immoderately 
broad,  and  a  skuu  covered  w^ith  bumps.  His  life  is  full  of  obscure 
events:  one  day,  (or  instance,  he  diaappeared  and  for  ten  years 
remained  hidden.  Some  said  tnat  he  spent  them  in  prison,  others, 
in  a  hoRpital.  Recently  he  published,  after  a  long  silence,  a  little 
volume  of  poems,  WUdhm;  but  he  still  lives  hidden,  nobody  knows 
where,  possibly  in  the  rear  of  some  barkeeper's  shop. 

Lea  Ftolines  Saturniens.  Les  Fetea  Galantes^  Jadi*  et  Naguire, 
Romances  aan*  F\irole«  and  Sagesae^  are  among  his  important  worka. 
VerlaJne  is  not  at  all  lettered;  he  uses  the  words  after  his  own  ways 
without  caring  for  rules.  He  is  sensitive  as  a  child,  and  contrary  to 
the  assertion  of  his  admirers,  is  a  very  poor  thinker.  His  poetry 
expresses  onlv  sensations  and  feelings.  It  seems  as  if  be  was 
writing  for  himself  alone,  and  in  fact  he  is  sometlmea  unintelli- 
gible. It  is  astonishing  that  such  a  reprobate  can  express  feelings 
so  sweet,  so  pure,  that  they  seem  to  proceed  from  a  virgin  soul. 
Can  this  be  artifice  or  refinement?  Neither  the  one  nor  the  other. 
This  mild  Decadent  seems  to  have  remained  a  child  through  life,  or 
perhaps,  after  having  tasted  of  all  the  pleasares  of  life,  he  returned 
to  the  primitive  condition  of  his  soul.  Sagesse  contains  the  eftusions 
of  a  repentant  sinner  who  returns  to  religion.  Here  the  childish  turn 
of  mind  of  the  poet  shows  Itself  plainly.  One  cannot  conceive  of  a 
more  ingenuous  faith,  of  a  humbler  submission.  He  accepts  with- 
out a  question  all  mysteries  and  all  dogmas  of  the  Roman  CathoUo 
church.  I  wish  I  could  translate  here  some  of  his  inspired  verses; 
but  since  time  does  not  permit,  we  conclude  with  tiie  opinion  of 
Anatole  France,  expressed  after  the  reading  of  Sag€»m. 

"Thon  haat  erred,  but  thou  hafit  confessed  thy  slna.  Thou  wast 
an  unfortunate  man,  but  hast  never  lied.    We  are  Pharisees;   tboa 

art  the  best  and  the  happiest Paul  Verlaine  has  written  the 

most  Christian  verses  which  have  appeared  in  France.*^  But  human 
nature  is  weak,  and  I  fear  that  since  this  very  Christian  sentiment 
was  utteredjthe  poet  has  given  occasion  to  tlie  Critic  to  repeat  the 
proverb:  "The  sow  that  was  washed  returned  to  her  wallowing  in 
the  mire." 

Among  the  prominent  D^^cadents  wc  will  further  mention:  Ste- 
phane  MaHarm^,  professor  of  English,  translator  of  Edgar  Foe.  He 
fsj  after  Verlaine,  the  most  talenc«d  of  the  Symbolists.  Unhap- 
pily he  is  a  great  deal  less  intelligible  than  the  latter. 

Arthur  Rimbavdj  whose  sonnet  of  the  VoyeU  is  famous. 

Stuart  Merrill,  one  of  the  few  easily  understood  Symbolista.  Lett 
Oantmea  contains  charming  passages. 

LiTEKABY  OKITICB. 

We  are  next  to  consider  a  group  of  writers  less  extravagant,  bot 
more  important  than  the  preceoing;  they  may  be  taken  as  the 
representAtiven  of  the  mass  of  the  Parisian  people.  Thev  are  the 
famous  literary  critics.  Lemailre^  France  and  Sarcey.  Their  influence 
is  very  great.  By  their  daily  articles  they  make  or  destroy  repotm- 
tions;  they  taboo  or  set  in  vogue  a  new  book;  thev  mould  the  ta«te 
of  the  people.  They  are,  par  excellence,  men  of  the  moment:  they 
speak  of  the  events  of  the  dav  without  an  apparent  thought  for  the 
morrow.  They  are  the  peopfe^s  favorites  because  devoted  to  the 
people^B  pleaaure. 

Bat  preliminarily  let  us  cast  a  glance  on  the  nuMters  and  edaca- 
tom  of  these  men,  to  see  from  what  lineage  they  have  taeued. 


sad  is  r^mAf  to  oontrndm  tfat  — j  u—  !■  abaut  — 
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M  Ma^lf  la  onfer  to  Iw 
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cording  to  his  mooda  and  the  changes  of  weather,  that  he  flatly 
contraoicts  himself.  But  what  does  it  matter?  According  to  hi« 
subjective  mood,  ie  he  not  lust  as  right  in  one  case  as  in  the  other? 
Occasionally  he  wittily  asks  the  reader  to  forget  what  he  has  joat 
said,  and  proceeds  to  say  the  contrary. 

The  faitn  of  our  critic  is  vei^'  hard  to  define.  He  would  willingly 
repeat  these  words  of  his  master,  " God,  providence,  immor- 
tality, &R  many  good  old  words,  a  little  heavy  perhaps,  to  which 
philosophy  wilf  give  a  more  and  more  refined  interpretation."' 

Somewhere  half  playful,  half  sadly  serious,  he  makes  up  a  creed. 
I  paraphrase  it:  **  I  believe  that  humanity  pro^eftses  towards  an 
ideal  wnere  iustice  shall  be  more  perfect,  uunering  less  intense  and 
truth  better  Known.  1  believe  that  all  men  are  conjointly  responsi- 
ble, and  that  we  love  each  other  as  naturally  as  we  love  ouraelvee. 
I  believe  that  our  advantage  and  our  pleasure  are  found  in  loving 
others,  in  working  for  those  we  love,  and,  beyond  them,  for  the 
whole  community,  amen.'**^ 

The  following  betruys  In  an  interesting  way  the  moral  state  of 
literary  France.  Reviewing  a  book,  Lemaitre  savs:  "  It  is  a  beautiful 
book,  and  (  let  not  the  author  take  this  for  a  lesser  compliment ), 
it  is  a  good  book."  Our  good  Lemaitre  knows  that  it  is  so  little  the 
custom  to  give  to  the  good  the  priority  on  the  beautiful  that  he 
feels  it  necessary  to  say  that  such  is  his  opinion. 

Speaking  of  the  remarkable  book  of  Eaouard  Rod,  Le  Sens  de  la 
Vie  (The  Meaning  of  Life),  and  referring  to  a  vigorous  page  on 
the  noxious  effects  of  dilettanteism,  our  cntlo  thinks  *^  that  it  was 
worth  the  while  to  describe  that  evil,  if  it  were  only  to  make  us 
ashamed  of  it  and  to  incite  in  us  the  desire  of  shaking  it  away  and 
of  paesing  from  the  books  to  active  life,"  but  a  little  further  he 
adds,  **And  yet,  everything  being  considered,  it  is  to  me  extremely 
difficult  to  be  persuatled  that  dilettanteism  is  in  itaelf  injurious,  and 
I  almost  feel  oisposed  to  take  its  defense." 

He  quotes  frequently  from  the  Imitation  of  Jesxts  Christ.  He  is 
acquainted  with  St.  Augiistine  and  makes  use  of  his  pious  sayings. 
Often  for  half  a  pace  or  more,  it  seems  that  you  are  reading  a  l>ook 
of  devotion.  "To  love  God,"  says  he,  '^is  to  love  the  human  soul, 
aggrandized  with  the  joy  of  enlarging  It  unceasingly,  and  to  measure 
our  own  value  by  that' growth."  Sometimes  about  a  new  drama 
he  shows  himself  austere  and  soeaks  humbly  but  strongly  in  the 
defense  of  outraged  virtue.  In  all  this  he  is  perfectly  sincere.  It 
is  one  part  of  his  double  nature  which  speaks  in  such  occasion  ;  for, 
like  ever>'  one  of  us,  he  is  double  and  he  differs  from  the  common 
only  in  a  greater  instability.  He  allows  his  other  self  to  express 
itself  just  as  freely  :  *'  Everji-hing  well  considered,  there  are  three 
lives  worth  living  :  the  life  of  the  man  who  dominates  over  the  other 
men,  through  holiness  or  through  political  and  military  genius 
(  FVancis  of  Assisi  and  Napoleon )  ;  tne  life  of  the  great  poet  who 
gives  representations  of  things  more  beautiful  than  the  things 
themselves  and  just  as  interesting  (  Shakespeare  and  Balzac  ) ;  and 
the  life  of  the  man  who  conquers  and  enslaves  all  the  women  he 
meets  on  his  way  (  Richelieu  and  Don  Juan  ).  This  lost  destiny  im 
not  the  least  glorious^  nor  the  least  to  be  envied."  The  reader  aoei 
not  fail  to  see  that  it  is  the  destiny  which  M.  Lemaitre  would  choose 
for  liimself,  if  the  choice  were  In  his  power— for  a  port  of  his 
Bojouru  on  earth  at  least,  for  our  delicate  critic  would  not  willingly 
make  himself  inapt  to  taste  the  sweetness  of  Christianity,  Do 
you  ask  why?     First,  because  "the  religious  curiosity,  is  in  our 
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FRENCH    UTERkTVMS,   AND 


The  b}ood  J  period  of  tlie  Ftemeh  Bavoktion 
TvTor"kikd«ooliiMB.    A Kwftely wtaSck not 
Aera  b«t  tolerates  tfaea.  not  oaK  tol 
ivttbaMAliBHs  LegislBtiTe  bodr,  m  „ 
«ad  antauidt  to  the  perrene  tmrpitode  off  a 
bMatred  by  wooh  medmen.  nay  not  be  far  trosB 

ne  ivmilat,  JfoMriee  Borrte,  poM  aatiie  r^^^ 
mMnHtioD,  and  maay  take  him  eenonsly.    He  U  gtiU  quite 
but  as  OoneOle  aaid : 


off  hia 


HI0  noineroaa  admirerB  compare  him  to  Deacartaa  and  to 
ladeed  be  reads  Spinou. 

'nte  only  reality  which  he  recognizes  Ib  the  Ego  and  ita 
There  is  nothing  real  under  the  words  truth,  justice.  The  Jfoi  is 
there  is  nothing  beyond.  Maurice  Barres  has  then  a  very 
Idea  of  the  £|)>o  ;  it  represente  the  conscienoe  of  the  raoe;  it  la 
link  in  an  immortal  cnain.  The  C^iUure  cfu  Moi  is  the  bi 
which  we  should  all  give  ourselves ;  everything,  aensai 
emotions,  are  made  to  nelp  the  realization  of  our  Being.  Laws  arsj 
iniquitous,  for  the  only  reason  of  life  ii>  the  free  development  of, 
the  Moi  by  sensationB.  Laws  are  a  slaven.'  that  dead  generatioiial 
inflict  on  the  present  generations  ;  a  tyranny  of  the  senselesa  deiiA] 
on  the  li\ing  who  feel  and  suffer.  To  regenerate  society,  it  wouw 
be  sufficient  to  pnt  all  the  Egog  in  liberty  hv  abolition  of  all  the  law*.' 

With  ideaa  bo  profound  and  so  wise,  M.  ^arK^s  has  not  had  to  watt'' 
loxis  the  honor  of  representing  a  part  of  his  country'  in  the  Chamber 
of  Deputies* 

He  developed  the  ideas  here  sommarily  set  forth  in  four  books : 
fitotts  VOfU  de«  Bar6are«,  Un  Homme  libre^  VEnnemi  de$  LfOis^  Lt 
Jurdin  de  Biretiice. 

II.     The  Torkented. 

We  arrive,  in  our  survey  of  modem  French  literature,  to  a  goodly 
number  of  talented  men,  brought  up  under  the  influence  of  the 
Flaubert,  the  Baudelaire,  the  Renan,  the  Taine,  men  who  more  or 
less  earnestly  wrestle  against  the  sensualiam  and  the  dilettanteisBi 
they  have  inherited  and  cultivated  in  their  youth,  and  who  aspire 
•ome  faith  to  guide  them  to  the  ideal.  In  their  best  moments  they' 
throw  out  the  cry  of  deep  distress  which  a  journalist  recently 
uttered  :  "  We  have  no  chapel  where  we  can  kneel  down,  no  more 
faith  to  sustain  us,  no  more  God  to  whom  we  can  address  our 
prayer.     Our  hearte  are  empty,  our  sonls  are  without  an  ideal  and 

witnout  hope You,  who  have  the  good  fortune  of  believing 

In  aSoverelgn-roler,  entreat  him  to  reveal  himself  to  us,  for  we 
long  tc  suffer  and  to  die  for  a  faith.'" 

We  have  seen  these  same  desires,  less  warmly  felt  indeed,  la 
many  of  the  writerti  we  have  mentioned,  in  Huysman,  who  points 
out  faith  and  religion  as  the  onlyremedy  to  the  woes  of  his  hero, 
in  Lemaitre,  and  in  France.  We  know  that  in  all  times  some 
restleHH    people    have  spent  their  life  seeking  in  anguish    some 

Seace-giving  panacea.       But  the  ifaf  du  siecte  to-day  bears  a  par- 
cular  stamp.  It  is  deeper  and  larger,  it  is  no  more  vague,  immatured 
and  unexplained  as  in  the  time  of  Musset  and  of  Lamartine.   It  is  no 
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Tsore  a  mere  soaring  up  towards  a  mystical  ideal ;    the  evil  is,  it 
seema,  fathomed  ;  its  remedy  is  known. 

Everywhere,  in  the  daily  papers,  in  the  reviews,  in  the  novels,  in 
poetr^',  even  in  science  and  pnilOBophy,  traces  of  a  new  spirit  are 
found.  About  two  months  ago  Madame  Adam,  directress  of  the 
Nouvelle  Revtua^  invited  M.  Raoul  Pictet,  the  well-known  phyBielst 
from  Geneva,  now  professor  at  the  Berlin  University,  to  deliver  the 
inaufon-al  address  at  the  opening  of  a  new  lecture  hall  in  Paris. 
Before  a  chosen  audience  of  men  of  letters  and  of  savants,  the 
scientist  related  his  evolution  from  the  materiaUstic  theory  of  the 
universe  to  the  spiritualistic  conception.  The  conclusion  of  the 
discourse  is  well  worth  repeating,  coming  from  such  a  man  :  "  After 
having  admitted  first  the  notion  of  ponderable  matter,  then  that 
of  ether,  later  the  notion  of  actual  movement  and  then  that  of 
potential  movement,  contemporary  science  is  compelled  to  reooe- 
nize  still  another  force,  a  sool-power,  in  order  to  satisfactorily 
understand  the  observed  and  observable  facte.  Experimental 
phvsics  demonstrates  that  morality  is  possible,  that  duty  and  free 
will  can  be  affirmed  and,  consequently,  that  men  can  escape  from 
the  mechanical  determinism  without  upsetting  the  order  of  the 
universe." 

The  French  know  no  more  how  to  poke  fun  at  religion  ;  on  the 
contrary,  they  wish  for  it.  Even  clericalism  comes  to  be  looked 
upon  graciously  ;  the  famous  exclamation  of  Gambetta,  ^^  Clerical- 
ism, that  is  the  enemy,"  is  no  more  heard.  A  few  months  ago  the 
minister  of  public  instruction,  Bourgeois,  against  all  precedent, 
appointed  an  abbey  as  director  of  an  important  Lyc6e  at  Nancy,  if 
we  mistake  not.  The  press  commente  were  on  the  whole  compli- 
mentary. In  the  schools  the  questions  of  religious  faith  are  not 
discarded  a  priori.  The  students  are  ready  to  listen.  The  possi- 
bility of  an  intervention  qua«i-miraculouB  of  the  divine  Is  more 
frequently  admitted.  The  psychological  studies  have  no  doubt 
been  a  factor  in  this  evolution  and  especially  the  rnvstenous  revela- 
tion of  hypnotism,  telepathy  and  those  of  spiritualism.  Many 
expect  psychology  to  throw  a  bridge  between  poflitivism  and 
transcendentalism. 

Idealistic  novels  become  more  numerous.  Lately  the  Remie  dts 
Deux- Mondett  f  1890  ^  published  a  novel  entitled  "m  Dieu  ni  Jfaifre" 
C  No  God  nor  Master  ),  by  George  Duruy^  professor  at  the  universitv, 
whose  theme  is  the  conversion  of  a  physician  free  thinker.  Again 
here  the  iTnitntion  of  Jesus  Christ  is  quoted  at  length.  NoBl  Blache 
presented  to  the  readers  of  the  Nouvelle  Betrue  (  December,  1892  )  a 
man  of  the  world,  a  Parisian  boulevardier,  and  led  him  to  the 
brim  of  Christian  conversion.  In  the  last  chapter  the  writer  places 
these  words  in  the  mouth  of  his  hero  :  *'  I  feel  it  now,  there  is  in 
life  something  else  than  race  horses,  opera  women,  clubs  and  the 
like."  He  nevertheless  continues  the  same  Ufe,  for  he  is  unable 
to  shake  o£f  his  habits.  He  excuses  himself  by  repeating  despond* 
ently  the  old  proverb  :  '*  Qui  a  bn  bolra  "  (  He  who  has  drunk,  shall 
drink  again  ). 

Two  young  poete  have  recently  published  songs  of  hope.  One  of 
ihemy  AWert  Jou7i«(,  in  two  volumes  of  verses,  VEtoUe  Saints  and 
Leti  Lys  Noir$,  gives  himself  up  to  religious  inspiration.  The  other, 
Emile  TroUietj  issued  a  volume  of  poems  with  a  prelude  dedicated  to 
M.  de  VogU(.\  and  a  piece  entitled  Relvtfement^  addressed  to  M.  Paul 
Desjardins. 

A  group  of  young  men  striving  for  a  literary  career  has  lately 
founded  la  Revue  Libre,  a  small  publication  of  considerable  merit. 
In    it   can  be   found   striking   examples  of  the  transitory  moral 


Tb»  pMWMW  ffcinitiar  with  the  spirit  of  the  FmiiB 
/««»  «flo,  will  BM  !■  tSw  eleetkn  of  M.  H.  Bfaeagw  m 


proof  of  a  woDdrooi 


pobifesd 
hUnak 


MjuIc,  if  yoo  piMML  thai  Um  trmiMftiifywi  w«  have 
out  1j  not  out  to  tbv  iDlamatloB  d  urtertw  iaflaaooes; 
tb«  fruit  of  tb«  ^AmotdU/ry  ^ypeato  of  ttKwe  who  have 
UAl*llit«<l  by  ihm  tviU  of  tne  period,  nor  is  it  due  to  the  tiimrhi»rt 
of  the  oliuroh.  The  patient  faLmaBU  has  foood  in  his  oondftioD  t&a 
raaaon  of  m  a«w  oouree  of  life.  We  have  here  a  beaatitol  caee  of 
thenorfnal  workini^of  uature:  asodety  haring irandered away  from 
Irti'  '^le  prooees  of  readpUKtlng  iteeU  to  tbe  laws  of 

II  r>  >  va  of  tbe  moral  disturbance  conseqaent  upon 

i  lie  preoading  general  indloationa,  we  paas  to  the  gToom 

ut  ***...  ..  ^  uuve  more  eepeclaJly  designated  by  tbe  term  tormenUNO, 
we  And  some  poeta,  Au/y  Prudhomme  and  Maurice  Bowhor;  at 
least  one  dramatist.  Amandre  DumoM,  jUm;  some  novelisU.  i^iU 
Ihturifvt  and  ICdttu-trd  Hod.  Other  names  might  be  added,  but  theae 
niiMi  llhiHiruti*  KiilllciL^iiily  well  the  various  asrpeota  of  the  itate 
il'ii<  i.  wo  deitire  to  draw  your  attenuon.    In  these  five 

ni<  '  i)!>y  may  differ  In   their  seU-condciousneas,  or  in 

iliiMi  iiiuiiittr  ift  iiiunlfcHtinff  their  moral  disquiet^  at  bottom  the 
■uiutf  ooiitllrt,  AridlitK  from  tne  name  aspirations  by  the  same  griev- 
uua  tuaiiuuules,  Is  disUuctly  perceived. 


rroa  W*U  WliUmu,  m  quolMl  bj-  M.  H,  MraocM-* 
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Ailfaf  Pimdhomm*  of  the  Rrench  Academy,  author  of  leg  EpreMt^^^ 
Im  8iMhtd€»,l€m  DetHnSy  la  Jutiti^^  le  Bonheur^  etc.,  is  a  poet-philos- 
opher. He  Degan  lone  ago  with  philosophical  poemB,  full  of  en- 
HiMiagin  and  of  confideDce,  in  which  he  preaches  action  and  cen- 
rares  egoiBtica]  despair.  Since  then  his  voice  has  grown  more  har- 
monious, bnt  also  more  tormented;  he  speaks  long-felt  miseries. 
The  aspirations  toward  the  infinite,  the  amallness  of  man  before  the 
starry  vault  of  heaven,  the  angmsh  of  doubt,  are  the  themes  to 
which  he  constantW  recurs.  Often  he  rises  on  the  wings  of  hope. 
never  on  those  of  faith.  In  the  beautiful  stanzas,  entiled  ^*  le  Voeu  *> 
(the  Vow  }y  he  exclaims  in  a  burst  of  passionate  compassion  for  un- 
happy mortals: 

*'  Du  p\tm  STpocle  Inmnct  j«  me  veuz  rendr*  naiire, 
H<te«:  ooci  vmr  Tcrtu.  mmiB  fmr  coopaatton. 
iMos  rtDviubi*  eaMdm  dM  coMUmiite  4  lultrv, 
Je  faift  irrAoe  A  orhil  doot  j*  aeiw  r&lcuUloo." 

In  opposition  to  the  theory  of  art,  for  art^s  sake,  stands  the  play- 
wright, Alexandre  Dum^ig^  jftte,  also  member  of  the  Academy.  In 
his  estimate,  "All  literature  which  does  not  have  in  Wew  the  perfecti- 
bility, the  moralization,  the  ideal— in  a  word,  the  useful,  is  an  un- 
wholesome literature.''  £ver>'  one  of  his  tragedies  or  comedies  is 
a  moral  thesis,  whose  theme  is  nearly  always  woman,  her  moral 
nature,  the  role  she  plays  and  the  rOle  she  should  play  in  society, 
adultery,  that  sentimental  and  elegant  prostitution  received  as  a 
poetical  weakness.  Society  receives  the  announcement  of  a  new 
piece  of  DumaA  aboat  as  the  church-going  public  of  New  York  re- 
ceives the  Information  that  such  a  well-known  preacher  is  going  to 
deliver  a  sermon  on  the  social  evil. 

Let  U8  find  from  his  writings  the  ideas  on  love  and  on  woman  of 
this  would-be  reformer.  The  relation  of  the  sexes  is  for  him  the 
social  question;  all  others  are  subordinate.  The  world  revolves 
around  sexual  love.  Lewdness,  the  seeking  after  voluptuousness  is 
the  great,  the  only  great  danger  of  the  present.  He  often  agrees 
with  Schopenhauer.  I  doubt  not  that  tne  German  philosopher  is 
responbible  for  a  part  of  the  utterly  disrespectful  notions  of  the 
academicien  concerning  woman.  "True  love  is  a  verv  rars 
thing,  rare  as  true  genius,  as  true  Wrtue,  as  everj'thing  that  Is  true. 
Many  are  called  to  it,  but  few  are  chosen."  Marrying  is  only 
making  the  best  of  the  worse.  Marriage,  says  he  in  a  sally,  is  a 
means  of  transportation,  the  omnibus  which  conveys  us  to  tlie  end 
of  our  life's  journey.  The  passengers  are  tossed  about,  shaken  up, 
vexed  and  annoyed  in  many  ways,  but  better  suffer  the  less  in  the 
coach  than  experience  the  fatigue  of  walking  and  running  the  risk 
of  losing  oneself  in  a  roadless  country.  In  the  preface  to  VAmi 
des  Femmes.  he  draws  a  very  dark  portrait  of  woman.  "  Woman  is 
a  circumscribed  being,  passive,  a  dusposable  instrument  In  perpetual 
expectation.  She  w  the  only  incomplete  work  which  God  has 
allowed  man  to  take  up  and  to  finish.  She  is  a  riffraff  creature. 
.  .  .  .  Woman  will  no  more  be  a  wife,  a  oompanion,  a  friend,  a 
slave,  a  victim  of  modem  society;  she  is  first  of  all  an  adversary. 
.  .  .  .  There  is  no  family  in  the  civilized  world  which,  at  this 
hour,  has  not  to  defend  itself  against  this  insurgent,  woman."  On 
the  auestion  of  emancipation,  Dumas  becomcN  highlv  entertaining: 
**  Tnaependently  of  man,  woman  docs  not  act,  she  ftutters.  .  .  . 
The  emancipation  of  woman  by  woman  is  one  of  the  most  ex- 
hilarating jollities  which  ever  came  to  life.  It  is  pure  nitrous 
protoxyde;  uncorking  suddenly,  the  flask  would  set  God  laughing 
for  eternity."    I   quote  these  buffooneries  to  point  out  the  tone  of 
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BL  Alex.  DomM  teU*  ttt  aooiMrfatfra  bow 
'*  Ona  ooakl  ooi  b*ve,  onktM  be  b«  crttsf,  lbs  _ 
lag  all  aloDe  a  g«iwcml  relorm;  it  m  pfobable  that  tU» 
maruace  Kradu*Uy.    So  that  a  penoo  wiUiiic  Uw  pxMi  will 
anr  one  of  the  immeroiu  pointa  at  which  the  qrvipttMBs  of  the 
am  venal  Imbecility  mamfees  ttaelt,  aod^  dueutiu|g  Ua 
It,  win  make  it  hU  potnt  of  attack."    Oar  pl^nniBhft 
aad  took  upon  himaelf  the  mieaion  ol 


her.  The  theatra  baeaae  hk  batUe-fWHiady  Hid  eii 
day  be  ba*  pot  ooaied  writing  and  writuig  with  a  ferte» 
at  a&imal  spirit  and  of  wft,  truly  bewilderiag. 

Yoa  have  not  tailed  to  noUoe  in  the  last  qaMation  she 
"•ymptonu  of  qoaoi  uni  venal  unbecility.**    Here,  again,  the  jMiiBt 
of  riew  of  oar  moruli«it  Ui^ipareot.    Do  not  theee  wor^    '~' 
wliat  la   felt  through  the  whole  of  liie  woriL,  that  hie 
mach  more  than  bis  conscience,  or  kiia  heart,  ia  gaUed  br  the  laltaroff 
mas  ?    No  moral  reformer  ever  robaiated  on  inteUeeuial  i 
Nevertbeleea  tome  have  awarded  hun  the  tiUaof 
of  Chi«  centur}'.    ThU  shows  only  how  moch  Vrmaee 
director. 

It  cannot  be  doubted  that  Alex.  Dumaa  is  in  eameat,  but  it  is  not 
the  earnestness  of  a  person  conscious  of  oooral  evlL  There  is  in  hfan 
too  much  blostering,  too  moch  fondness  for  soenic  effect,  and  too 
Uttle  hatred  of  sin.  In  truth,  be  is  uol  enough  of  a  saint  to  letosm 
anything  or  any  one,  The  public  wiU  enjoy  hid  brilliancy  and  hia 
daring  nod  often  immodeet  wit,  but  wiU  not  go  further.  Ah&x^ 
Dumas  ia  a  sort  of  modern  literary  Doo  Quiaote. 

lu  the  poet  Jtfauric  BoucAor, 'we  witness  the  mora)  erohxtioa 
throng  which  so  many  young  Frenchmen  pass. 

At  tne  earty  age  of  IS  (in  1874  >,  Maurice  fioaehor  pabhahad  tes 
CAaasons  Joyfuun  i  the  Joyful  Songs  .  a  work  foU  Of  fUMhiin— ,  ol 
nnconoem,  overflowing  with  life.  They  are  horii^ir  0009^  low 
brica^  poems  celebrating  the  Goddess  Nature,  and  the  tike.  Chris- 
nanity  is  cursed,  for  the  young  man  is  a  thorough  materialist.  His 
Bfble  is  Lucretius*  poem;  bis  god  ia  science. 

A  few  yean  later  Us  fbcmes  de  r^motir  fide  la  Mer  appeared. 
Sensuous  love,  strangely  entwined  with  mystic  aapirations,  givea 
the  tone  to  thl^  volamc. 

Id  the  meantime  the  reckless,  uncouoemed  youtfa  has  met  with 
the  groat  problem  of  life.  In  the  preface  to  laa^fmbolet,  he  retracoo 
his  moral  u-snfiformAtton:  ^^  Having  understood,*'  aarsbe.  *^  that  the 
doctrine  in  ^^  ~  ^ixvt  the  trutb  was  devised  to  oebaee  my  miad 

and  Co  nArr> 
if  /  ieiintfd 
Tlrtue,  »hou: 

diNttrc  h«'  r  ..K  {.]^-.x\  justice.  *' but/' continues  our  poet, 

"Uia  g(^  '  00k  hold  of  me,  and  I  became  traoa- 

fonneo  :  >and  and  robust  sool/^    The  facta  of 

mural  (on»ciouj»ue«*  iitul  tb^berted  their  authority.  In  search  of 
ItKht  Ito  w«inc  back  to  the  gospela.  and  understood  better  thw  spirit. 
Ttir  ^  ~  I  absorbed  all  his  tbouffbts.  At  this  tlma  ha  par- 
cel', t  ion  of  science  and  its  mcapaci^  for  satUf^riag  fate 
rou«>i  1.1  .ind  noblest  attplratious.  Anguishing  doafats  oa— I 
him,  wh                 c-r  religion  nor  metaphysics  was  able  tosUaooa. 


•Art. 


it  biwamft  clear  to  me 


•  .'  mji  intf'Uet'taal  pleiunirf^  nothing,  not  e 
:udifferent  to  me/'     I'nder  the  impulse  of 


tr«<0o4hoa 
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Burinff  this  long  period  of  iaward  struggles,  M.  Boachor  writes 
his  third  hook^  VAurore  (Dawnj,  in  vhich  he  vente  in  paasiouate 
verBes,  often  frightful  in  the  Intensity  of  their  anguish,  the  tor- 
mentB  of  his  soul.  The  true  cause,  or  at  least  the  chief  caose^  of 
his  moral  condition  is  revealed  in  the  two  first  parta  of  the  book, 
**la  Chair  (The  Flesh )j  "la  Lotte"  (The  Struggle).  It  is  not 
eMentiaUy  intellectual;  it  is  sensual.  The  flesh,  lust,  devours  him: 
in  vain  his  soul,  longing  for  purity,  wrestles  with  his  unbridlea 
senses.  We  dare  sny  that  here  is  the  cradle  of  the  greatest  part  of 
French  pessimism.  In  order  to  believe  in  an  ideal  world,  the  idea 
must  triumph  in  oneself.  When  the  flesh  governs  the  mind,  it  be- 
eomes  for  It  the  only  reality.     Listen  to  him  addressing  his  mistress: 

"  Lett  xnt>  die  with  bUm  in  tbo  «Djo7iiient  of  tb*  prescot. 
Eat  my  he*rt,  dnUD  my  Tvina:  affain,  do  it  a^ln; 
Plunint  m«  whole  Inaii  IminvuMr*  Jo/ 
That  Id  ihf  embraoe*.  I  ma/  fo«l  my  aoul  dir" 


And  elsewhere: 


*'  I  want  to  claap  tboo  with  ihrlalra  of  delight, 
Aod  in  a  carfiM  Ot  u>  wake  up  the  dead. 
I  waoi  to  eoolrcte  thea  around  my  prey." 

A  little  further: 

"  Provided  1  see  tbee,  touch  tbee,  feel  thee. 
AU  elM  !■  ]DdifFttn!>iiC  to  mr; 
*nt«  world  U  naught  away  from  thy  amu.'* 

After  satiety,  regret  and  black  despair  seize  him: 

**  Notblai^  la  luft  mf>  but  to  «  rlnx  mr  handa. 
And  to  ory  aa  a  child. — Onurn^  I  nave  loac. 
1  am  whirled,  rrvlltMt,  swept  away  by  the  aiorm 
±a  a  dead  leaf  through  the  autumn  flelda." 

At  another  place  he  exclaims: 

"I  do  not  love  thee  with  my  brain;  It  Is  the  beast  which  adores 
thee;  It  Is  the  maddened  flesh,  and  my  heart  fails  to  silence  my 
body." 

The  sorrow  Is  as  bitter  as  the  passion  is  violent. 

The  last  part  of  the  book  is  calmer  and  more  melancholy.  He 
has  fought  so  hard  that  he  seems  to  have  mastered  his  lustful  de- 
sires. The  poet  thinkn  he  porreives  the  dawn  of  a  new  day,  and 
he  poors  himself  out  iii  myBtioal  effusiona,  in  which  the  love  of  the 
creature,  the  love  of  nature  and  the  love  of  Qod  are  strangely 
blended;  he  hones  that  "  that  uncertain,  misty  dawn  will  be  followed 
by  the  light  of  a  shining  faith."  But  this  hope  was  not  realized, 
says  he,  in  the  preface  already  cited. 

Where  did  the  evolution  of  the  poet  stop?  Here  is,  in  his  own 
words,  the  conclusion  he  reached; 

"  Religions  express  symbolically  truths  which  language  cannot 
directly  utter,  but  these  truthR  themselves  appeared  to  me  the  far- 
removed  images  of  a  reality  which  I  adored  without  knowing.  The 
most  ideal  part  of  everj'  belief  was,  in  mv  eyes,  as  a  veil  which 
allowed  the  passage  of  but  a  scanty  portfon  of  the  diWne  light; 
Jt  is  why,  desiring  to  group  in  my  book  the  greatest  part  of  these 
pious  reveries,  I  called  it  (ea  Syvtboles.^  ....  After  a  fruitlesa 
search  and  certain  deviations  from  the  religious  sentiment,  weary 
of  vacillating  between  contradictory  systems,  I  came  to  a  purely 
human  and  moral  conclusion." 


1  Ttie  naoie  of   Maurkv   Bouetaor'i   laiit   vciums  of  poetry, 
resuadtate  the  spirit  at  the  actiquo  religtoai. 


He  att«m|it9  la  II  to 


J& 


&16 


FEENOH   LITHRATCRE   A^fD 


Paul  Bourget. — We  feel  embarraased  before  this  very  oomplex' 
iUiCtiT«.  To  give  In  a  few  minutes  an  adequate  idea  of  one  of  the, 
moat  subtle  and  compUeatod  prodaotsof  modern  French  civilixatioB|i 
io  bifl  various  aspects  and  in  liis  moral  evolution,  ta  no  e»mf  task^ 
We  beg  your  indulgence  for  thia  insufficient  effort. 

No  man  perhaps  represents  so  completely  aa  Paul  BoorgettbeTari* 
oos  tendencies,  good  and  bad,  and  the  pecolJar  psychic  states  whiok 
we  have  met  with  in  the  preceding  notes.  In  him  is  foond  the 
synthesis  of  the  perplexing  iUits  d^fimes  of  his  generation.  I  de- 
sire to  draw  your  attention  specially  on  the  gradual  tnuisformation 
which  seems  to  have  removed  him  from  the  side  of  the  ncgativea 
to  the  side  of  the  positives. 

Twelve  vears  ago  Paul  Bourget  was  unknown;  today  fame 
has  carried  his  name  in  every  cTviliEed  land.    We  And  in  hun  a 

Eoet:  his  first  publications,  la  Vie  InquUte  (Restless  Life).  £tfel, 
«  AveuxjJVhe  Confessions),  are  poetiy;  a  critic:  the  £m<zu  de  i^- 
ohologie  Oontemporaine.  2  vols.,  and  Ktudett  et  Poriraiis  have  con- 
qaered  for  him  a  distinct  place  as  a  literary  critic;  a  noveliat. 
On  his  novels  rests  our  author's  fame  among  the  great  public;  to 
the  few  who  desire  to  see  deeper  into  the  fabric  of  his  soul,  the 
Ess<iis  and  the  Etude»  rt  l^traiU  are  Bourget'S  most  Intereetins 
works.  In  them,  in  some  passages  of  his  earlier,  and  in  many  of' 
his  latter  works,  the  reader  finds  himself  in  contact  with  a  strong, 
disciplined  and  acute  intelligence,  with  a  philosopher  seeking  re- 
lations of  cause  and  effect;  while  in  his  poetry,  and  in  a  consider- 
able part  of  his  novels,  he  appears  aa  a  mincing,  feminine^  elegant 
gentleman,  ver>'  subtle  and  very  sweet.  A  female  sensibihty  and  a 
male  tnt«Uigence,  is  the  first  paradox  which  perplexes  the  reader. 
The  knowledge  of  tliitj  duality  may  serve  as  a  key  to  the  under- 
standing of  his  personality. 

Love  is  his  favorite  theme,  at  least  in  the  first  part  of  hla 
career.  No  one  ever  unraveled  better  the  mysterious  com- 
plexity of  a  feminine  heart:  the  contradictions,  the  unconscious- 
ness, the  inatinctiveueflB  of  fair  humanity  were  never  searched 
with  so  much  acumen;  no  woman  ever  showed  so  much  delicate  re- 
finement in  the  portraying  of  a  heroine's  toilet,  of  her  boudoir,  or  of 
the  furniture  of  a  parlor. 

The  KifsaU  dc  Psychologie  Contemporaine  is  a  collection  of  aboafe] 
a  dozen  en^tiU^  on  aa  many  men,  whom  the  anthor  conceives  to 
have  been  the  introducers  of  new  forms  of  sensations  and  of 
thoughta.  Notice  the  word  "  psychologj' "  in  the  title.  Boureet 
does  not  call  himself  a  critic,  but  a  psychologist,  and  this  correctly^ 
for  he  does  not  discuss  talents  or  artistic  theones ;  he  analyzes  minds. 
He  does  not  depict  and  criticise;  he  attempts  to  set  forth  the  inter- 
nal proceBHes  which  determine  action,  to  unfold  a  soul,  and  to  show 
its  influence.  The  form,  the  exterior,  draws  his  attention  only  in  so 
far  as  it  reveals  the  inner  man.  By  the  use  he  made  of  that  psy- 
chological method,  Paul  Bourget  became  the  leader  of  a  new 
literary  school  called  VScole  p»ychologue.  His  purpose  in  these 
JSMois  is  to  show  how  the  literature  of  to-day  infiuences  and  moulda 
the  ideas  of  the  men  of  tomorrow.  **  My  ambition,"  says  he,  in 
the  preface,  "  has  been  to  draw  up  some  notes  that  will  be  of  some 
use  to  the  historian  of  the  moral  life  during  the  second  half  of  the 
nineteenth  centurj*."  The  author's  point  of  view  is  subjective. 
He  chooses  the  men  who  have  been  hie  initiators,  and  he  seta  forth 
mainly  those  special  characteristics  of  each  which  have  influenced 
him.  But  in  thus  studj-ing  those  men  from  the  point  of  view  of  his 
own  experience,  be  really  stands  as  the  representative  of  a  large 
portion  of  the  cultured  fVench  of  the  present  generation. 
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Since  his  endeavor  in  the  Estais  is  to  trace  the  infiuence  of  the 
literature  of  the  middle  of  the  century  on  the  men  of  today,  Boor- 
get  m\iBt  take  in  consideration  the  laws  of  psychic  life  underlying 
the  principles  of  ethics.  I  do  not  think  it  would  be  correct  to 
represent  him  as  concerned  with  morality  because  it  is  a  question  in- 
volved in  the  studies  contained  in  the  Es$ai8,  but  rather  the  Eesais 
owe  their  existence  to  his  deep  and  constant  sensibility  to  good  and 
evil.  I  call  your  attention  to  this  fact  as  one  of  the  fundamental 
elements  of"  Paul  Bourget's  personality.  None  of  his  books  has 
yielded  bis  deepest  meaning  if  this  be  neglected  in  its  interpre- 
tation. His  novels  are  dramas  of  the  conscience.  His  heroeg 
wrestle  consciously  or  unconsciously  with  the  moral  instincts.  When 
A.  France  goes  to  the  Imitation  of  Jesus  Christ  after  reading  Men- 
songeSy  it  is  to  ease  the  intense  sadness  caused  in  him  by  the  con- 
flict of  sense  and  conscience  as  depicted  by  the  novelist.  Exag- 
ferating  a  little,  one  could  say  that  the  groans  of  a  eoul  subjugated 
y  the  sensuous  passions  are  heard  arising  from  ever^^  pi^e.  In 
this  BouTget  is  again  a  psychologist,  for  how  can  we  conceive  of  a 
true  psycnoIogiBt  who  is  not  a  moralist?  Are  not  moral  questions 
questions  of  life  and  death? 

Vlrrtparah\e  is  the  story  of  a  young  girl  who  dies  from  shame  and 
remorse  after  a  pollution. 

Crtielle  Enigme  sets  forth  the  weakness  of  the  spirit  in  conflict 
with  the  flesh;  that  is  the  cruel  enigma. 

The  theme  of  Crime  d^Anwur  (Love  Crime)  is  the  expiation  and 
purification  through  moral  sufferings,  followed  by  reconciliation. 

MertBongea  relates  the  fatal  deailhitdon  of  a  young  poet  suddenly 
thrown,  by  tiis  first  success,  into  a  luxurious  and  elegant  society. 
It  is  the  tragic  conflict  of  the  ideal  with  the  reality. 

These  novels  produce  a  painful  and  a  depressing  effect.  A 
sensuous  tlirill  and  a  longing  for  a  spiritual  ideal,  simultaneously 
awakened  in  the  reader,  clash  together  and  create  a  most  painful 
emotional  state.  We  conceive  the  author  to  be  in  the  moral  con- 
dition wliich  his  novels  induce.  Without  ceasing  to  surrender 
himeelf  again  and  again  to  the  greedy  claims  of  his  refined  senses, 
he  cannot  free  himself  from  the  besetting  presence  of  his  higher 
self.  The  ideal  follows  hira.  Hence  the  duality  of  his  novels; 
hence  their  sadness  and  their  pathos.  The  complaint  of  Bourget, 
as  of  all  these  tormented  men;  the  complaint  of  de«  Esseintea  of 
Lemattre,  of  Rod,  of  Bouchor,  of  Sully  Pruahomme,  etc.,  is  more  or 
less  distinctly  that  of  St.  Paul.  "  For  the  eood  that  I  would,  I  do 
not,  bat  the  evil  which  I  would  not,  that  I  do.  O,  wretched  man 
that  I  am!  who  shall  deliver  me  from  the  body  of  this  death?" 

Another  fact  worthy  of  attention  is  the  little  share  that  pure 
intellect  has  in  Bourget's  novels.  Their  author  appears  to  move 
in  the  world  of  the  feelings;  he  is  a  psychologist  of  the  heart 
rather  than  of  the  head.  His  instrument  of  comprehension  is 
ayinpaihy.  When  he  dissects  an  action,  it  is  by  means  of  the 
logic  of  the  feelings.  Facts  exist  for  him  only  in  their  emotional 
concomitants.  This  is,  indeed,  one  of  the  striking  generalizations 
resulting  from  a  study  of  modern  French  litterateurs:  nothing  in- 
terests them,  nothing  moves  them,  nothing  is  worth  noticing, 
nothing  exlsta  for  them  save  objects  of  feeling.  Shall  we  not  see 
in  this  phenomenon  presented  by  an  old  sceptical  civilization  unfet- 
tered by  convention  or  by  tradition,  the  demonstration  of  the  im- 
potency  of  pure  thought  as  n  direct  apring  of  action,  and  the  funda- 
mental importance  of  the  feelings  ?  The  wonderful  subtlety,  the 
remarkable  intelligence  of  the  men  we  have  reviewed,  has  its  basis 
in  an  exqnimtely  aelicate  nervous  system,  reacting  emotionally  to 
facts  which  leave  the  vulgar  unmoved. 
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▲  aWMffar  b«l^  l»  ior  Ma  mmm  qub  wbo 

Midte  «r  ««  fMOBr   Cb- 
both  ■upulur  tiBlBp,  ttnrBMr  "bf 
tli«y  luvv  tov«sit«<ruro  way*,  antn 

their  nmw  dnttnu  of  Uw 
•plfit  In  rmy  bold  pacw.  wfaScb 
umnonal  m 
tbouifbt  of  aajrtbla^  bcjroad  art. 

to  tb«  jVoMMOMv  BmaU  de  ~_ 

to  bav«  lo«i  ground, 
parte  of  bto  flrvt  mdiea  la  bare  BMr«  aocaatwat^d  He 
aaalu  a  r«m«dy  to  the  "  Immortal  noetalgU  of  the  heart,*'  and  be 
pereetve*  that  the  avowai  of  the  heart's  cravinge  la  an  opcei  dooroo 
rnysUcliinui,  that  It  la  the  admlHtlon  that  there  are  InttutiTe  tnitbt 
whl'-li  M-l<*D«e  cannot  give  as. 

We  have  alluded  two  or  three  times  to  an  evolution  In  the  Ule  of 
Paul  Bourget.  Lv  DirnHpU  in  perhaps  the  firet  clear  indlcatfOD  of  it. 
Thl«  novel,  generally  hold  to  oe  the  maater-piece  of  Bonrgei.  le  the 
atory  of  a  yonng  man  who  Is  led  to  perpetrate  a  czime  by  the 
lofdoal  dedueiioBB  he  made  from  the  teachings  of  the  determiniat 
pnlloeopher.  Adrien  Sixte.  Ite  theaia  ia  the  reeponeibility  of  the 
teacher  for  the  aot  of  the  pupil.  It  ia  a  strong  and  pathetic  appeal 
to  the  hoard  of  writers  of  all  Idnda  who  have  so  large  a  share  in  the 
edueatlon  of  youth.  The  author  appears  to  have  finally  come  to 
the  full  realUationH  nf  the  vlcioun  influence  that  such  men  as  Benan, 
Talne^  BaudeUUr?,  HUtnOhnl,  etc.,  whom  he  revered  and  adi  ' 
have  exeroised  on  him,  and,  seized  by  the  idea  of  the  danger 
which  the  young  men,  his  brothers,  are  exposed,  he  throws  ont 
nsealonate  ory  of  wanitng.  Listen  to  him  addressing,  in  the  ] 
faoe,  the  young  mim  Uj  whom  he  dedicates  hts  book.  After  hai 
deaarlhsff  two  tyimN  of  men,  the  one  who  at  2fi  years  of  age  is 
"  DatotilntlriK  inarhlim  nl  (hi<  M(*rvice  of  a  machine  for  pleasure/^ 
othi*r  vory  nu)r<hullU»  i^i  l)w  author  himself  as  he  appears  in  his 
worlcH,  h»*  ifr(KM*n<jN  lu  fnlhiWH:  "  Be  neither  one  nor  the  other  of 
th«ap  youMK  mnii,  thou,  my  brother!  I-et  neither  the  pride  of  life 
nor  Ihnnrlth^  of  hitolllKi*ncn  make  of  you  a  cynic,  a  juggler  u-ith 
Idoujil  In  our  tlmo  of  troubled  conscience  and  of  contradictory 
dodLrltioN,  cltnu  to  thn  word  of  Christ  as  to  the  sa\'lng  branch; 
•the  trtio  muiit  hi»  Judfced  by  Its  fruit.*  Tiiere  is  a  reality  of  which 
you  ounnnt  doubt,  for  you  posscsH  it,  you  feel  It,  It  is  part  of  your 
life,  it  tit  your  mouI.  Among  tho  Ideas  which  assail  you,  there  are 
some  whloh  tlocrrtiuio  thn  Hourn  power  to  lo%'e  and  to  will.  Hold] 
for  eeriuln  that,  those  Ideas  are  wron>;  in  some  particular,  howev* 
subtle  thity  may  a|ipear  to  yo«,  however  talented  may  be  those 
whom  you  rtH'(.*lvu  them.  Kxalt  in  you  these  two  great  virtues, 
these  two  rnrrtflen.  outside  of  which  there  is  nothing  save  present 
Withering  and  Qua!  agony,  Lovt  aud  Will** 
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Unhappily  the  novel  betrays  the  fact  that  the  inapiring  aentimeBtt 
of  the  preface  are,  in  part,  only  heart's  desires,  and  have  not  jttt 
become  faat  rooted  in  a  character.  Many  a  passage  contained  in 
it  will  not  serve  to  exalt  in  the  reader  the  two  virtuea  without  which 
there  is  but  withering  and  ultimate  death. 

La  Terr^  l¥omtM  (The  Promised  Land>,  published  at  the  end  of 
the  past  year,  may  be  regarded  as  the  first  work  of  the  second 
phase  in  the  author^a  life.  The  dilettante  palled  with  the  dull 
realities  of  life;   the  sensaalist  moaning  under  the  slavery  of  his 

Saasioiis:  the  sceptic  playing  indifference,  has  become  a'man  of 
aty.  He  who  deUghted  in  the  subtleties  of  the  intellect,  condemns 
now  the  refinements  of  elegance  and  the  refinements  of  intelli- 
gence, as  being  incompatible  with  virtue.  **  Intelligence  is  nega- 
tive; that  is  the  brutal  fact  of  which  we  must  loyally  ackaowleaige 
the  certitude." 

It  might  perhaps  be  said  that  the  ethical  worth  of  a  man  is 
measured  b^  his  views  and  habits  respecting  sexual  relations,  for 
sexual  life  is  still  more  tnilv  the  centre  of  the  moral  than  of  the 
physical.  Bourget,  up  to  la  ferre  Promise^  proceeded  on  the  princi- 
ple tacitly  admitted  by  a  large  part  of  French  society,  that  when  a 
woman  does  not  find  in  marriage  the  legitimate  satisfaction  of  her 
heart,  she  is  excosable  if  she  gives  herself  to  a  man  worthy  of  her- 
self, in  order  to  save  from  atrophy  her  best  self.  In  that  novel, 
Bourget  breaks  with  this  current  morale.  He  perceives  that  he  has 
been  jnggUng  on  the  brim  of  a  precipice,  and  earnestly  attempts  to 
show  the  unavoidable  degrading  influence  of  all  adultery,  and  the 
duties  that  such  relations  involve  to  the  woman  and  to  the  possi- 
ble offspring.  La  Terre  Promise  Is  the  drama  of  paternity  in 
adultery. 

The  sReleton  of  the  novel  is  very  simple.  Ten  years  after  hav- 
ing through  ungrounded  jealousy  separated  from  his  mistress,  a 
married  woman,  Francis  Na^Tac  meets  a  young  girl  of  angelic 
puritv,  with  whom  he  falls  passionatelv  in  love.  He  has  at  last  found 
the  ideal  for  which  he  was  longing,  ftls  suit  is  accepted,  and  they 
pass  together  with  the  mother  of  Henrietta,  Madame  Scilly,  deli- 
cious days  in  a  Sicilian  residence.  Not  long  before  the  date  fixed  for 
the  marriage,  chance  brings  his  old  mistress  with  a  young  child  Into 
his  neighborhood.  Through  a  striking  resemblance  to  his  own 
aister,  Francis  is  convinced  that  the  child  is  his.  His  bride  dis- 
covers the  secret,  and  an  ilrrevocable  separation  follows.  Soon 
after  the  mother  of  the  child  dies  from  consumption,  and  as 
Francis,  all  alone  on  the  landing,  watches  the  steamer  which  carries 
away  his  child  to  her  mother's  relative,  it  seems  to  him  that  at  the 
extreme  line  of  the  horizon,  colored  by  the  raj's  of  the  setting  sun, 
a  luminons  shore  appeared  as  a  land  of  light  toward  which  the  boat 
directed  ite  course.  It  became  for  him  the  svmbol  of  the  new 
shore,  of  that  other  Promised  Land  toward  which  he  was  resolved 
to  direct  his  walk.  "The  heroic  sacrifice  of  the  loving  Henrietta 
had  not  been  lost.  The  man  of  desire,  of  selfish  emotion,  the  one 
who  lived  only  to  feel,  even  in  disregard  of  the  misery  of  others, 

was  finishing  to  die  off  in  him He  had  the  certitude  that 

if  she  remained  separated  from  him  by  her  vow,  she  had  at  least 
rendered  him  the  esteem  of  which  he  felt  worthy  now  that  he  had 
become  a  man  of  responsibilitv  and  of  conscience.'*  His  sufferings 
he  accepts  as  a  fleserved  punishment,  and  finds  consolation  in  the 
words  of  Christ,  '*Take  up  my  cross  and  follow  me." 

From  first  to  last  page  the  hook  breathes  a  spirit  of  sincerity 
and  purity,  a  moral  earneutness,  in  strong  contrast  with  the  dilet* 
tanteism  of  the  preceding  novels. 
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The  pnrchlc  traits  we  hAve  noticed  in  the  preceding  atadies  might 
perbapi  be  cammed  up  ander  the  following  neads:  — 

(1)  The  thirst  for  aenBstions;  Toluptuoosness.— The  demands  of 
an  over- excited  nervoua  Byatem  can  no  more  be  controlled  by 
moral  dictates.  Senaitiveneae  to  the  beaatifol  characteristic  of  thie 
French,  facilitates  the  abnormal  development  of  sensoonsneae,  for, 
a«  Kraft  Ebbing  remarks^  **  In  sensoal  love  is  gained  that  warmth 
of  fancy  without  which  a  true  creation  of  art  is  impossible."  The 
normal  equilibrium  between  sensual  love  and  ideal  love  is  broken. 

(2)  The  spirit  of  analysis.— It  is  the  instrument  of  the  seeker 
after  sensation.  Such  a  person  derives  his  enjoyment  from  the 
contemplation  of  his  emotional  and  sensational  stat«s.  and  oonse* 
uuently  is  led  to  analyse  his  psychic  states,  in  order  to  delight  in 
tneir  pleasurable  contents.  Moreover,  the  conflict  which  such  an 
attitude  induces  in  a  being  not  utterly'  deprived  of  moral  sense, 
draws  the  attention  of  the  subject  on  himself  and  becomes  an  addi- 
tional incentive  to  introspection. 

(8)  The  absence  of  faith  in  the  moral  principles.— The  facts  of 
conscience,  at  all  times  present  wHth  the  well-balanced  man,  have 
been  crowded  below  the  threshold  of  consciousness  bv  sensuoos 
and  intellectual  presentations.  Dilettanteism  is  one  of  tlie  fruits  of 
this  psychic  state;  it  is  the  child  of  a  non-moral  being. 

(4)  Pessimism. — It  cannot  fail  to  accompany  the  absence  of 
faith  In  a  destiny.  Revealed  religion  is  an  illusion;  the  promises 
of  science  are  illnsions:  even  free-will  is  an  lUosion:  man  is  bat  a- 
pieoe  of  machinery  in  nu  immense  InHensible  mechanism,  working 
we  eannot  know  whv;  good  and  evil  axe  empty  words.  Pessimismia, 
moreo%*er,  increased  by  the  diminution  of  life  consequent  upon  this 
depressing  nihilism  and  upon  sensual  excesses. 

(6)  Painful  longings  for  a  vague  ideal;  mysticism  and  moral 
inertia.— Along  with  the  preoedug  charactenHtlcs  we  find  very 
often  aspirations  towards  purity.  This  soaring  upwards  is  in  ita 
first  stage  a  religious  mysticism  uniting  sensual  with  ideal  love. 
This  mvsticism  performs  the  function  of  a  bridge  between  the 
"fle6h**^and  the  "  spirit."  It  is  highly  interesting  as  showing  the 
close  connection  existing  between  sexual  and  reUgious  feelings.  In 
the  shifting  emotional  condition  of  the  men  in  whom  we  have 
noticed  mysticism,  those  two  feelings  supersede  each  other; 
although  differing  In  quality,  thev  appear  to  be  inversely  propor- 
tional quauUUeSf  so  that  we  are  led  to  think  of  them  as  different 
manifestations  of  a  unique  energy.    A  dismal  moral  inertia  accom- 

C'ies  these  ftrst  desires;  the  iwuse  in  the  contemplation  of  feel- 
has  destroyed  the  power  of  aoUon. 

We  might  be  accused  by  some  of  having  drawn  a  picture  of 
France  darker  than  reality.  If  we  had  left  the  sphere  of  literature 
to  go  lower,  nmon|;  the  books  and  pablications  of  all  sorts  which 
have  no  claim  to  bterarj*  merit,  to  tne  ''  feuilletons  '*  of  many  daily 
papem,  to  such  reviews  as  la  Tie  I^>puU.iirry  to  the  novels  of 
Kichebt>urg,  du  Bolsgobey,  Xavier  de  Montepin,  Paul  de  Koch,  Paul 
Fcval,  Ualwriau,  LaComtesse  Dash  and  others,— the  moral  rotten- 
ness of  a  portion  of  French  society  would  have  appeared  much 
irreater.  It  would,  nevertheless,  be  a  glaring  mistake  to  suppose 
tnat  the  writers  whose  characters  we  have  tried  to  delineate  repre- 
s^'nt  the  totality  of  the  French  people.    The  comparisons  eometimee 
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drawn  between  the  Paris  of  to-day  and  the  Rome  of  the 
is  the  work  of  detractors  or  of  misinformed  persoii». 
shown  in  the  wonderfnlly  rapid  recovery  from  the  dahat  «f 
would  be  sufficient  proof  of  the  falsity  of  such  JntinwillOMfc,  Th» 
current  of  life  tx>  which  we  have  drawn  your  attontloo  i*  vwy 
noisy,  it  is  strong,  and  at  one  time  threatened  to  cany  AWi^J  A* 
mass  of  the  nation;  but  there  is  by  ito  side  an  enormous 
dormant  waters  and  also  a  counter-current  steadily  ei " 
Before  arriving  at  the  end  of  our  task,  we  have  still  to 

Xou  the  nature  and  extent  of  this  counter- current>  commonly  i 
'eo'ChristianiJtnie.    That  shall  be  the  object  of  oar  third 
Bnt  previotisly  let  us  ascertain  the  cauxe  and  th^  acceienaHmg 
cumtlances  of  this  movement. 

Its  true  cause  is  found,  it  seems  to  us,  in  the  moral  and  religkms 
nature  of  man:  an  abnormal  and  consequently  painful  p<sychic 
state,  as  the  one  at  the  base  of  French  pessimisni,  t^nds  constantlr, 
in  virtue  of  its  unnaturalness,  to  pass  over  into  another  paychic 
state,  more  in  harmony  with  the  fundamental  needs  of  homan 
nature. 

A  number  of  exterior  circumstances  have,  during  the  past  twentr 
years,  come  to  the  help  of  nature  in  stimulating  the  moral  and 
religious  aspirations.  Among  these  accelerating  otrcomstaBoee  we 
place  the  oefeat  of  1S70,  the   Paris  Exposition  in   1880,  Rnauaa 

literatore,  and  the  Influence  of  French  Switserland. 
•  •  •  •  • 

The  Defeat  of  lS70.—We  begin  with  the  first  in  date  and  the  flrrt 
in  importance.  The  humiliated  nation  had  too  much  spirit  to  lo«e 
heart.  Vengeance  should  be  taken.  The  wiser  of  the  nation  dr«w 
moral  lessons  from  the  unhappy  war.  Moralists  and  ardent  patriots 
saw  in  the  defeat  the  sien  of  aegeneracy;  they  united  to  point  oot 
the  root  of  the  evil,  ana  abroad  went  the  idea  that  the  nation  had 
received  a  deserved  punishment  for  its  moral  weaknesses.  This  idea 
accepted — and  it  was  accepted  more  or  less  openly  by  many  an 
influential  man— you  conceive  what  powerful  impetus  the  move- 
ment of  national  regeneration  received.  Thoughtful  men  turned 
to  a  thorough  and  conscientious  study  of  the  causes  of  the  reverse; 
comjoarisoiis  were  made  between  France  and  Germany,  and  out  of 
the  nood  of  tempestuoufl  Hentiments  arose  the  steadfast  purpose  of 
acliievlng  the  salv:ition  of  the  nation  by  what  I  shall  term  the 
moral  reform.  It  took  various  names  and  various  forms,  bat  at 
bottom  it  is  a  moral  reform,  since  the  building  up  of  men  was  the 
aim.  The  most  important  of  them  is  the  great  reform  of  national 
education,  concerning  which  we  shall  say  a  few  words  later;  at 
present  we  simply  desire  to  have  you  realize  that  the  renovation  has 
for  one  of  its  most  potent  elements  the  national  sentiment  aroused 
by  the  defeat  of  1870.  The  id^e  fixe  of  the  foremost  statesmen 
and  educators  is  the  replacing  of  France  on  a  footing  of  equality 
with  its  great  neighbor  and  enemy,  in  order  to  be  equal  to  any 
emergencv  and  ultimately  to  efface  the  black  record  of  1870.  This 
eameTdealurks  even  around  the  basal  notions  of  the  loss  exclusively 
patriotic,  the  most  universal  of  the  leaders  of  the  neo-Christian  move- 
ment, M.  Paul  Desjardins.  Listen  to  the  impassioned  words  of  the 
noble  Ernest  Lavisse,  one  of  the  most  influential  reformers  of  the  na- 
tional system  of  education,  speaking  to  an  assembiv  of  students: 
**If  I  had  not  for  our  tlag  the  cult  of  a  pagan  for  his  idol,  which  claims 
incense  and  at  certain  times  hecatombs;  If  my  heart  was  to  forget  oar 
national  sorrow,  truly,  I  would  no  more  know  who  I  am  and  what  I 
am  doing  in  this  world.  I  would  have  lost  the  principal  reason  for 
living."    In  the  preface  to  Eiudea  and  EtudianUj  a  collection  of 
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Bets  of  reasons  why  a  national  disaster  should  often  appeal 
more  strongly  to  the  individual  than  his  own  moral  abasement. 
On  the  one  hand,  the  individual  cannot  be  fully  conscious  of  his 
own  degradation,  for  that  which  in  him  Judges,  his  conscience,  is 
precisely  that  which  changes.  But  when  the  body  politio^  when 
the  fatherland  is  uaddenly  crushed  down,  the  citizen  remains  able 
to  perceive  in  that  objective  fact  a  sign  of  degeneration.  Moreover, 
while  in  the  case  of  personal  looseness  of  life,  our  will  is  haraperea 
in  its  efforts  at  reform  by  the  alluring  sensual  pleasures  attached  to 
many  evil  deeds,  no  such  counteracting  Influence  fetters  our  activity 
when  the  nation  and  not  ourselves  is  the  victim.  The  powerful  and 
deeply  ingrained  sentiment  of  rivalry  is  also  strongly  awakened  by  a 
national  reverse.  There  is  an  enemy  before  us;  it  is  not  a  mere 
intangible  passion;  it  is  a  collection  of  men  like  ns;  where  is  the 
valorous  man  whose  powers  of  life  are  not  quickened  by  the 
thoQght  of  a  human  adversary? 

On  the  other  hand,  the  altruistic  Instincts  receive  a  strong  im- 
petus by  a  national  danger.  It  is  no  more  a  question  regarding 
ourselves  only,  or,  perchance,  our  family  but  it  is  a  menace  to  the 
community  with  which  we  are  bound  oy  all  sorta  of  ties,  and 
further,  to  the  whole  nation,  whose  survival  we  recognine  to  be  of 
more  importance  than  our  own,  for  we  cannot  escape  the  influence 
of  the  number. 

Busiian  Literature. — Abont  1684,  the  sympathetic  and  eloquent  pen 
of  M.de  Vogue  introduced  the  Russian  novelists  to  the  French  puoUc 
in  a  series  of  articles  published  in  the  Revue  des  Deii-x  Mondes.  A  few 
of  their  books  were  translated  and  met  with  a  prodigious  success. 
Within  a  few  years  Rosaian  literature  invaded,  we  might  say  con- 
quered, France.  It  was  a  craze.  Oogol,  Tourguenef,  Dowtoleskj', 
Tolstoi,  became  the  subject  of  gossip  for  society  ladies,  and  of  dis- 
cussions for  the  men  of  letters.  There  is  something  almost  myste- 
rious in  that  subjugation  of  highly  cultured  France  by  the  half 
barbarous  country  of  the  Cxars. 

What  were  those  bewitching  ideas  coming  from  dark  Russia? 
What  could  come  from  sensitive  men  in  close  touch  with  modern 
knowledge  and  western  civilization,  witnessing,  as  fellow-countrj'- 
men,  the  social  barbarity  and  the  wide  physical  and  moral  misery 
of  their  kinsmen;  what  could  be  in  the  breast  of  such  men 
but  sadness,  revolt  against  civil  power, — perhaps  against  divine 
power, — pity  and  despair  or,  perchance,  hope? 

Russian  literature  is  oervaded  by  a  strain  of  intense  sadness  and  a 
deep  pity.  But  beyond  the  sorrows  of  human  existence,  the  writers 
see  hope,  for,  however  radical  the  intellectual  scepticism  of  some 
of  them  may  be,  conscience  and  duty  remain  undethroned.  Their 
books  throb  with  moral  earnestness,  and  whatever  pessimistic 
expresBions  may  be  found  in  their  pages,  the  reader  leaves  them 
with  the  impression  that  man  is  not  a  mere  waif  tossed  nowhere  by 
the  billows  of  life,  but  that  he  is  rolled  about  in  a  world  of  sorrow 
by  his  own  passions.    Sin  is  the  cause  of  the  sufferings  of  man. 

Russian  novelists  have  captivated  the  French,  because  they  treat 
of  the  life  and  death  problem,  which,  unable  bo  solve,  the  French 
appeared  ready  to  abandon:  the  meaning  of  life,  because  they 
bring  to  its  study  the  sympathy  of  a  young  nealthy  person,  instead 
of  the  hopeless  sorrow  of  a  decadence;  because  they  have  a  true 
pity,  or  better,  a  Christian  charity  for  the  sufferers  and  the  fallen; 
because  they  reveal  a  world  of  faith  and  of  action. 

Sincere  emotion,  unselfish  interest  in  others  was  blunted  in 
France;  the  strong,  vibrating  voice  of  the  Rnarians  has  vivified  the 
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Tranafomniti<m  in  the  Roman  Ctitholic  Church. — We  cannot  pass  on 
to  the  neo-Christian  movement  without  taking  cognizance  of  the 
present  attitude  of  the  Roman  Catholic  Church  with  respect  to 
France.  Under  the  far-seeing  leadership  of  Pope  Leo  XIII.,  the 
church  is  undergoing  an  epoch-making  transformation,  aiming  at 
a  better  adaptation  to  the  social  and  scientific  progress  of  the  world. 

Among  the  many  history-making  acts  of  Leo  Xlll.,  there  are  two 
of  special  interest  to  us:  the  return  to  the  philosophy  of  Saint 
Thomas  Aquinas,  and  the  acknowledgment  of  the  Republic.  In  the 
encyclical  letter,  jSlemi  f^itris  (1879),  the  Pope  recommended  the 
stu^y  of  Saint  Thomas  as  the  best  philosophy  for  Catholicism.  A 
little  later  an  academy  was  foundea  at  Rome  to  set  the  example. 
Not  long  ago,  a  baccalaureate  in  scholastic  philosophj-  was  estab- 
lished at  the  Catholic  Institute  of  Paris.  Nearly  every  week  sees 
new  books  on  Saint  Thomas.  At  the  order  and  expense  of  the 
Pope,  a  new  complete  edition  of  hia  works  is  being  issued.  Discos* 
aions  and  comments  on  his  doctrines  fill  the  Catholic  papers,  and 
this  not  only  in  France,  but  still  more  so  in  Qermany,  in  Belgium 
and  in  the  United  States.  Since  Leo  uttered  this  encomium — 
**  Reason  carried  on  the  wings  of  Saint  Thomas  to  the  pinnacle  of 
human  nature  can  hardly  rise  higher" — the  name  of  Saint  Thomas 
is  on  the  lips  of  all  the  faithful.  "Thus,  says  Saint  Thomas,"  is  now 
the  watchword  in  the  Roman  Church. 

What  is  the  significance  of  this  move  to  the  peripatetic 
philosophy?  Two  motives  are  attributed  to  Leo  XIII.:  The  oppo- 
sition of  the  church  to  the  republican  form  of  government  had 
become  dangerous  to  its  existence  in  France,  and  was  a  serious 
impediment  to  its  progress  in  the  United  States.  The  doctrine  of 
Saint  Thomas  allows  of  all  sorts  of  governments,  according  to  cir- 
cumstances, on  the  principle  of  the  natural  rights  of  man.  '  So  that 
the  acceptance  of  his  philosophy  rendered  legitimate  the  step  which 
the  Sovereign  Pontiff  contemplated  taking,  the  adhesion  to  the 
French  republic.  The  other  motive  is  to  make  possible  a  Roman 
Catholic  unanimity  in  philosophy,  for  if  the  Catholics  have  been 
united  on  the  queHtions  of  dogma,  their  philosophical  tenets  have 
greatly  varied.  The  political  successes  of  the  Catholic  party  in 
Belgium  and  in  Germany  are  due,  in  part  at  least,  to  the  spirit  of 
unify  produced  by  the  new  papal  policy. 

Another  ver>'  significant  sign  of  the  new  life  which  is  being 
instilled  in  the  church  by  the  powerful  breath  of  the  venerable  Leo 
XIII.  are  the  Catholic  congresses  of  scientists.  *^  Science  is  our 
great  enemy;  then  let  us  make  it  an  ally  by  developing  among  us 
the  scientific  spirit  and  scientific  knowledge,"  thus  spoke  certain 
well-advised  Romanists.  The  first  congress,  a  very  small  assembly 
of  men  of  little  notoriety,  met  in  1S88;  the  second  was  held  in  1891, 
and  proved  completely  successful;  a  third  one  is  announced  for 
1894.  Prom  the  tlrst  tlie  warm  sympathy  and  active  support  of  the 
Pope  assured  the  success  of  this  remarkable  association.  The  Holy 
Catholic  Church  enticing  young  men  to  seek  in  the  field  of  science 
the  renovation  of  its  apologetics  !  It  is,  Indeed,  a  wide  departure 
from  its  traditional  policy.  One  can  well  ask  wnether  science  and 
scholastic  philosophy,  united  by  the  paternal  hand  of  Rome,  will 
live  togetner  peaceably.  These  congresses  of  scientists  nave 
already  produced  such  fruits  that  one  of  the  redactors  of  the  Rerim 
Philosffpnifpie  has  said:  "We  shall  soon  have  to  reckon  with  the 
Catholics  in  the  religious,  social  and  pedagogical  questions.  France 
wiU  Boon  know,  as  luready  Germany  and  Belgium  do,  how  much 
vitality  the  return  to  Thomiam  has  Infused  into  the  Roman 
CathoUc  Cboroh." 


Bni— T  l^srUai)  «iri«lii«  the  greatot  iafloeiice  over  the  anireriity 
aMmc*.    m     '  '1  tUeir  ooafldenoe  aad  their  admiration; 

RMI  |«  llMl  ■  r  to  whose  enXhnsUstic  and  anthoritativa 

foitMin^y  '  '"T  from  confining  hJmaffJf  to  hla  hJatori* 

oal  Uiuim'  >a4i  hia  patriotic  haartarachiafly  con - 

uvjiiii]  Ml*  >!u(:ation,  through  whleh  It  ta  nop^ 

1'^  'rant   pobjtioii  lost  In  1870.     Ac- 

I  o  create  oabiona.    Larlaae  la  not 

^adalion  of  the  IndividtiaL  We 
'f  Uie  cirounutancee  which  stlmu- 
•<<U:  n  few  paasagea  from  our  hla- 
lered  thai  the  moral  evil  appeala 

I.. «i.  .:.. ^s...  ....  ,    .:  the  luiUan.    If  he  eeekii  with  all 

lUu  itiltflil'  itf  lilii  |>uw4irrul  nutuTti  to  rebuild  maohood.  It  in  uot  out 
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of  hatred  for  sin,  nor  chiefly  out  of  love  for  his  fellow-men^  bat  lo 
the  glory  of  his  beloved  faCTierland.  Before  him  stands  ooiuteaUjr 
the  spectre  of  France  vanauiflhed  and  threatened  with  complete 
destruction  by  the  foe  of  tne  east.  Under  the  spur  of  this  vision 
he  buckles  on  his  armor  and  colls  upon  the  young  men  to  prepare 
for  the  coming  struggle.  The  following  passage  from  a  speecQ  to 
the  students  of  the  Facolte  des  Lettres  reveals  why  Ernest  Lavisae 
is  a  historian,  and  at  the  same  time  why  he  is  one  of  the  most 
ardent  advocates  of  the  reform  of  national  education :  ^*  I  follow 
an  intimate  and  very  urgent  sentiment  when  I  insist  on  the  neces* 
slty  of  a  serious  ana  sustained  effort  in  the  study  of  our  own  his- 
tory. This  sentiment  is  that  the  L'niverbity  of  fYance  has  certain 
duties  to  fulfill  towards  your  country,  duties  resting  especially 
on  the  professors  of  history.  My  conscience  would  reproach 
me  if  I  old  not  represent  to  you  that  in  a  time  when  the  rivalry 
among  the  nations  is  violent  and  will  become  ferocious,  evezy 
people  must  richly  nurture  all  the  sources  of  its  national  energy. 
To-day  the  most  active  nations  seek  in  their  ori- 
gins the  demonstration  of  the  rationale  of  their  existence,  and 

seek  in  the  past  the  guarantee  of  their  future Then, 

either  we  must  absolutely  deny  the  power  of  ideas  and  of  senti- 
ments on  the  souls,  and  conseouently  on  the  activity  of  men,  or 
we  must  admit  that  the  national  energ>'  is  increased  when  a  people 
is  given  the  consciousness  of  its  value,  and  a  feeling  of  pride  in  its 
history;  when  the  enlightened  men  have  a  clear  notion  of  the 
genius  of  their  country'  and  of  the  role  it  has  played  in  the  world, 
and  when  a  sentiment  of  pity  towards  the  fatherland  descends  from 
the  high  regions  of  historical  researches  down  to  the  deep  stratum 
of  the  people." 

The  written  work  of  Lavisse  is  not  considerable.  He  exercises 
his  Influence  and  accomplishes  his  purpose  through  daily  contact 
with  the  students,  through  bpeeches  and  allocutions  dehvered  In 
their  assemblies,  at  banquets,  at  the  opening  of  the  sessions  of  the 
Sorbonne,  and  on  ever>'  other  favorable  occasion.  Some  of  his 
speeches  and  discourses  have  been  collected  in  two  volumes,  Etude* 
et  Etudiantit  and  QueMiona  <V Enseianement  National.  He  published 
in  addition  two  historical  works,  Vuc  Gh^h'ales  de  VHitUnre  politique 
de  VEurupe  and  7Vot«  Empereurs  d'Allemagne,  Often  he  addresctes 
his  inspiring  words  to  the  teachers  and  the  professors,  ISN'ing  on 
them  the  responsible  duty  of  forming  citizens  by  whom  France's 
future  grandeur  may  be  edified :  ^'  We  have  to-day  many  things 
to  say  to  our  youth^  things  which  are  not  in  the  curricula  nor  in 
the  examinations.  We  must  not  make  an  abuse  of  those  con- 
fidences, of  these  advices,  of  those  high  moralizings,  but  we  must 
not  neglect  that  part  of  our  duty.  It  is  a  very  great  error  to  leave 
the  esbential  untold  under  the'  pretext  that  it  Is  understood."* 
Similar  words  are  uttered  by  other  eminent  professors.  In  his 
book  on  L'Education  dan»  VUnirermty^  M.  H.  Marion  writes  :  "Do 
not  fear  to  go  down  from  your  chairs  among  your  students;  do  not 
fear,  between  two  explanations  of  Latin  texts,  between  two  correc- 
tions of  exercises,  to  warn,  to  direct,  the  consciences  of  those 
over  whom  you  are  the  guardians,  and  who  expect,  who  demand, 
from  you  something  else  than  mere  notions  and  classification  of 
knowledge." 

One  of  the  signs  of  the  new  life  pervading  the  French  students  In 
which  I>avisse  lays  great  hopes  and  great  pride  is  the  Students^ 
A»90ciation.    Prior  to  1884,  the  students  of  the  different  parte  of  the 
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served  his  coancry  In  the  anhappy  war  of  ISTO,  has  set  himself 
quietly  to  philouophiziag  on  the  state  of  France,  iiaving  under* 
stood  and  felt  the  contradictory  sentiments  which  agitate  the  young 
generation,  its  aepirationB,  its  moral  sufferinge,  he  has  sought  the 
BOlutioD  of  the  problem. 

M.  de  Vogae  \m  one  of  those  rare,  harmoniously  developed  minds* 
■o  full  of  Imagination  and  of  elegance,  so  bright  and  so  easy,  that 
their  prose  is  comparable  to  the  murmuring  brook  ^indmg  its 
elegant  carves  across  the  flowery  meadow.  As  far  as  we  know,  he 
never  wrote  a  real  book,  only  s^ort  compositions,  appearing  gen- 
erally in  the  Revue  deB  Drtix  Monde*,  have  come  from  his  pen. 
Some  ten  years  ago,  he  introduced  the  Russian  novelist  into  France. 
On  that  score  only,  France  owes  him  a  heavy  debt  of  gratitude.  It 
would  be  difficult' to  estimate  how  much  the  literature  of  the  coun- 
try of  the  Czars  has  modified  him.  His  literary  baggage  comprises 
a  aerietj  of  articles  on  the  great  Russian  writers;  stumee  on  his  favor- 
ite authors,  Lsmiartine  and  Chateaubriand,  whose  brilliancy  of  style 
Isoften  equaled  by  deVogtie;  historical,  or  rather  historical- poetical 
reveries;  a  few  symbolic  and  mystic  novelettes;  a  number  of 
articles  on  the  Paris  Exposition,  etc.  Many  of  these  writings  have 
been  united  in  book  form  under  the  titles:  A  traver$  fExpo^ion. 
Bwtna  d*Histoire.  19p€ct<tcl€&  Contemporaina.  R^oardu  Histuriquet  ei 

91.  de  VogHe  is  a  poet,  although  he  writes  but  In  prose.  We  regret 
that  he  is  so  strongly  inclined  to  poetical  beauty,  to  art  and  to 
mysticism.  His  role  of  moral  director  of  his  generation  is  thereby 
greatly  diminished,  for  all  along  the  road  he  stops  to  gather  honey 
&om  the  flowers,  and  often  forgets  practical  reality  to  lose  himself 
in  beautiful  fancies.  At  such  times  those  who  woold  like  to  follow 
him  doubt  his  earnestness  and  are  tempted  to  distrust  their  guide. 
He  has  neither  the  enthusiasm,  nor  the  bottom-deep  convictions, 
noT  the  hatred  of  moral  evil,  nor  the  boldness  of  a  true  reformer. 
French  yonth  has  for  a  while  gathered  around  his  enchanting  and 
sympathetic  voice;  it  has  bewitched  them,  it  will  not  be  able  to 
incite  them  to  a  regenerating  activity. 

But  we  have  not  yet  said  what  are  the  essential  opitiiona  of 
Vogue  as  a  reformer.  He  believes  in  democracy  and  science,  those 
two  qneens  of  the  age;  but  science  and  democracy  have  not  the  full 
secret  of  life.  Of  themselves  they  are  unable  to  maintain  social 
life.  The  principle  which  will  save  the  nation  is  the  old  leaven 
of  the  gospel  —  love,  and  the  spirit  of  sacrifice  which  accom- 
panies it.  Science  and  democracy  must  recognize  that  mys- 
terious principle.  While  visiting  the  Paris  Exhibition  he  stopped 
one  day  before  the  **  Declaration  of  the  Rights  of  Man,'*  tnat 
proclamation  of  the  principles  promulgated  by  the  Revolution,  and 
to  this  day  the  official  basis  of  the  French  state,  which  was  written 
In  large  letters  on  the  walla  of  the  school  exhibit,  "My  country 
and  my  century,'*  says  he,  *' appeared  to  me  as  coming  out  of  that 

fatidical  placard I  read  twenty  times  each  line,  sincerely 

endeavoring  to  find  a  soUd  foundation  for  the  support  of  that 
enormous  weight,  the  social  life  of  a  great  nation,  ana  every  time  I 
came  back  to  the  same  conclusions,  all  that  I  read  on  that  wall  is 
beaatlfal,  generous,  desirable,  but  It  is  a  dream,**  and  one  by  one 
Le  takes  the  affirmations  or  the  assumptions  of  the  Declaration  and 
Indgea  them  false  or  incomplete:  the  law  is  not  the  expression  of 
ihe  general  will;  we  are  not  bom  good;  we  are  not  bom  free  and 
•qnm,  etc.  Our  ancestors  of  the  great  Revolution  moved  in  a 
chimerical    world.      "The   nothingness  of   oar  social   foundation 
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BtitioDS  Ideag,  and  that  the  Roman  Catholic  Charch,  in  iti  hlatoiy 
as  weU  am  in  ite  actual  form,  haa  a  great  deal  that  appeate  •fcrong^ 
to  an  ffiBthetic  nature.  His  blind  veneration  for  the  Chnrch  of 
Rome  becomes  offensive  when  he  declares  that  only  the  men  who 
wear  the  cloth  and  who  have  acquired  the  right  of  commanding  tho 
heart**  through  the  bruispj*  Inflicted  t^  theirs  by  the  triple  vow  of 
obedience,  chaatity  and  poverty,  have  really  the  right  to  cAny  on  a 
religiouit  reformation.  '^Ijet  us  be  content,**  Ba}-»  be,  *  Mo  be  ap- 
proximately honest  people,  that  la  already  not  ao  eaoy,  even  with 
the  seven  Bins  a  day  conceded  to  the  wise."  '*The  great  blow  of 
holy  folly  which  is  to  change  the  world,  if  it  must  come,  will  be 
dealt— it  is  at  least  probable— by  one  of  those  men  who  are  the 
natural  minUtera  of  the  Hublime  follies,  again  by  the  right  of  their 
cloth  and  of  their  triple  vow."  The  right  of  their  cloth!  That 
sounds  decidedly  too  clerical  to  plewM  the  youth  of  the  nineteenth 
century.  M.  de  VogflA  might  learo  before  long  that  the  spirit 
of  Hubfime  folly  does  not  blow  only  in  the  tattered  garment*  of  the 
traditional  church. 

PACTL  DEBJARDINS. 

We  have  come  to  a  personality  very  dlflferent  from  that  of  Laviatt 
or  of  de  Vogfl^.  The  sweetly  ironic  critic  whom  we  have  had 
occasion  to  quote,  Anatole  France,  draws  the  following  portrait  of 
ourprofesaor  of  rhoturic:  ''AutoM.  Desjardina,  one  cannot  reproaob 
him  with  a  too  frivolous  gaiety.  I  do  not  think  that  I  shall  displeaae 
him  if  I  say  that  he  gives  himself  the  face  of  an  apoHtlc  rather  than 
that  of  a  critic.  He  Is  severe.  He  does  not  like  that  people  should 
write.  To  him  literature  Is  the  beast  of  the  ApocAl>np»^-  A  well 
turned  sentence  Is  a  public  danger.  He  does  not'  criticise,  he 
anathematizes  without  hatred.  Pale  and  melancholy,  he  goea 
about  scattering  tender  maledictions.**  Even  so  would  France  hav« 
spoken  of  nuin\'  a  holy  man  whose  name  is  kept  in  the  calendar  of 
the  church.  Tu  be  accurate,  the  portrait  should  describe  him  as 
**  deeply  serious  **  instead  of  "  melancholy '*  and  the  word  "litera- 
ture** should  be  understood  to  mean  that  French  modem  literature 
of  which  we  have  spoken  at  the  beginning. 

With  M.  Desjardins  the  loud  declamation  of  the  natural  rights  of 
roan  haa  changed  into  an  appeal  to  the  natural  duties  of  all  men  to 
their  fellow- men;  the  love  of  the  country,  patriotism,  has  been 
replaced  by  the  larger  moving  force,  the  lovo  of  man  —  the  oU 
embracing  love;  and  Roman  Catholicism  by  Christianity.  "Thou 
■halt  love  thy  neighbor  as  thyself**  is  the  key-note  of  his  message. 
We  have  recently  re-read  the  few  pages  wo  "have  from  M.  Desjar- 
dlna,  together  with  scattered  talks  of  others  about  him.  From 
theoe  perusals  we  have  received  one  of  the  most  Christ-like  im- 
pressions that  ever  man  made  upon  na.  We  have  discovered  no 
reason  for  restriction  of  approval  or  of  admiration.  There  are 
today  many  a  youth  and  many  a  man  of  high  social  position  proud 
of  being  calle<f  his  disciple. 

Before  proceeding  we  would  like  to  prevent  a  powiible  misunder- 
standing which  the  appellation  *' neo- Christian  "  might  cause. 
What  is  being  revived  contains  nothing  new,  it  is  simply  Christian- 
ity devoid  of  the  adulterating  additions  made  by  the  apostles  and 
after  them  by  the  church. 

To  understand  and  estimate  correctly  the  significance  and  the 
probable  consequences  of  Deslardlns*  work,  it  Is  to  be  kept  in  mind 
that  he  does  not  speak  from  tne  desert  or  from  some  consecrated 
asylnm  of  devotion;    on  the  contrary  hii  voice  is  that  of  one  fed 
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with  All  the  kDowl«dge  of  the  ag<»;  it  eebOM  ta  tb»  kialb  of 
Uulv«niHy  of  FrKnc«,  the  MOtre  of  Uria  tottMriBg  flrWiBrti 
Miinii  bAlU  which  onlv  the  other  di^  liuei il  the eewetf 
of  K44iiHn  at>out  Ooa  and  virtue,  ead  the  tfeneMai 
Taln«.    UU  dljKaplee  ere  aot  the  tteiabented  eao  tte  | 
the  members  of  the  UnlTersitT",  the  vehicle  of  the  ; 
gendlim  U  not  lome  modeat  chtirch  paper,  it  ie  the 
p^er,  Le  Journal  det  DtbaUj  or  the  Uterary  reriev, 
or  even  the  Fij/aro.    Bnt  let  as  pees  on  to  Us  two  i 
pubUoelions,  L«  Dtvcir  PrUent^  end  La  Ocmvervioe  deTt 

Le  DewAr  PrMent,  Parle,  1692.  This  smaU  pamphlet  ie 
feeto  of  a  man  burdened  with  a  mission  of  moral 
vi00r9  Is  its  motto.  The  preliminary  step  in  an  ethleai 
eome  to  a  decision  as  to  whether  the  sub)ection  to  aubM 
egoism,  to  lying  Is  an  absolute  evil,  or  if  it  is  only  an  InffVgMBce, 
debated  question  is  snrely  more  important  aad  eepec^aUy  i 
urg«nt  than  that  of  the  divinity  of  Christ,  or  even  than  that  of 
ezLitence  of  a  personal  Ood.  Yhe  author  has  eettled  that  qoee) 
for  himself.  *^I  profeM,  in  all  certitude,"  says  be,  " that  fanmaolftgr] 
has  a  destiny  ana  that  we  live  for  something.'*  He  doea  not  kaov 
exactly  what  is  to  be  undertitoud  by  the  won!  "  destiny."  'Tbere- 
upon  I  have  onlv  dreams  born  of  a  deep  but  incommunicable  love 
which  an  ocjual  love  only  could  anderstand."  In  the  battle  foa^K^ 
around  these  great  ciueHtions  the  negatives  appear  to  have  ta«, 
uppor  hnnH  even  without  any  hope  of  reversal.  The  liking  for  do^ 
seems  decidedly  to  have  passed  awa^.  Voluptuousness  in  all  its 
forms,  sensualism,  is  the  plague  which  devours  our  society.  **If 
one  wante  to  understana  wnat  flerv  vice  bums  in  ns,  let  hi3^^ 
simply  observe  the  lookA  that  dignified  men,  ^ay-headed  iBflB|. 
oast  on  an  honest  woman  pasuing  by.  What  tension,  what  spasoa oi> 
InstfuJnessl**  Prance  has  lost  lie  soul  and  it  struggles  to  regain  ft.: 
We  know  well  what  is  meant  by  soul,  l^e  humblest  among  oa  has 
felt  at  oertaiu  times  superior  to  himself,  he  has  been  filled  with  the 
spirit  of  HAcrifloe  that  Is,  In  reality,  with  the  spirit  of  liberty.  We 
have  all  observed  the  fluctuationa  of  that  soul  In  us,  now  arousing 
us  to  enthuHiostlo  activity,  now  leaving  us  cold  and  passive.  M. 
DeHjardlnH  lUwn  not  know  now  that  sublime  state  of  waking  love 
devnlopH.  hut  hn  ktinwH  that  only  such  a  state  deserves  the  name  of 
posiUvu  morality.  There  have  been  times  when  such  a  spirit  in- 
spired and  moved  I'Yunce:  in  the  twelfth  and  thirteenth  centuries. 
e.  g,y  at  the  time  of  the  Cnisades.  The  Crusades  were  the  proua 
victory  of  A  Kooloty  on  natural  egoism.  Shall  Buch  a  period  recur? 
*'  1  Answer  Intrupldty  that  I  ho  believe."  Then  the  author  mentions 
somn  HtAtemrnts  wliloh  tund  to  render  to  national  life  a  little  of  the 
Altriilntlo  energy  It  haH  lout;  the  territorial  Acc^uisition  in  Africa  is 
A  girt  i»f  hopH.  fur  It  win  cull  for  onerg^',  pAlnotiBra,  sacrifice;  the 
qufHtkni  uf  AiimcoLttrraluc,  which  is  for  the  French  similar  to  that 
of  thn  IrUli  ntin(tlloii  for  Kngland.  With  the  reawakening  of  the 
nAtlonal  Itfo.  \u^  helhwes  thAt InfAllibly  the  morAl  and  the  religious 
life  will  be  iiUuiuiiited  liy  reason  of  their  BoUdarity.  Our  nrophet 
has  sometimes  answers  which  do  not  sstisfy  reason,  bnt  tney  are 
^ven  with  so  much  oontldeuoe  that  they  almost  persuade.  Do  yon 
Know  why  France  U  about  to  recover  her  soul?  ^'  The  sure  answer 
is,  that  to  live  one  must  have  a  soul.  We  are  then  at  the  eve  of 
having  u  houI.  Lot  nu  hold  to  that  position;  it  is  very  strong."  The 
other  iiltornatlv**,  dcailif  duos  not  seern  even  to  come  to  his  mind. 
Now  since  it  U  Admitted  and  recognized  that  the  hour  ia  approach- 
ing at  which  humanity  will  recover  possession  of  itself  ana  resume 
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ita  ascending  march,  we  have  to  hapten  with  all  oar  might  the 
arrival  of  tma  happy  moment.  The  future  shall  be  what  we  now 
will  it  to  be.  '^It  is  why  at  this  decisive  instant,  when  I  am  aboat 
to  expose  my  plans  and  mark  my  foot  on  a  virgin  snow,  I  cannot 
repress  the  loy,  the  divine  ardor  which  penetrates  me."  For 
years  the  author  had  caressed  in  secret  the  hopes  he  now  expresses 


The  nrst  thing  to  be  done  is  to  understand  each  other,  we  posi- 
tives, to  unite  ourselves  for  concerted  action.  We  hear  all  around 
OS  that  on  some  religious  creed  only  we  will  be  able  to  unite 
efficiently;  as  if  man  could  not  live  until  he  has  made  a  theological 
or  philosophical  stage.  Our  work  shall  have  in  no  way  an  eccle- 
siastical character.  The  divers  faiths  which  express  themselves 
socially  by  the  same  acts  and  by  an  equal  love,  whatever  they  may 
be  called,  are  for  us  synonymous.  Our  position  is  at  the  confluent 
of  the  multifarious  sources  of  morality  and  of  the  good  desires 
called  Catholic,  Protestant.  Je^ivisb  or  philosophic.  Evervone  while 
uniting  with  ua  may  keep  nia  special  faith.  Our  only  demand  on 
our  assoi-iates  is  that  tney  should  live  for  something,  that  they 
should  believe  in  a  duty,  liere  he  quotes  M.  Secr^tan,  ^^The  cause 
that  we  would  like  to  serve,  the  crisis  which  our  prayer  asks,  is  not 
a  return  to  the  past,  but  the  advent  of  a  new  era;  it  is  Christianity 
in  spirit  and  in  truth,  which  has  always  subsisted  in  some  souls,  but 
has  never  reigned."  The  new  faiths  proposed,  neo- Catholicism, 
neo-Protestautism,  neo-Buddhism,  are  equally  inefficacious,  for 
they  reach  the  heart  and  the  will  onlv  through  the  intermediary  of 
intelligence;  thev  arc  speculative.  The  question  Is  not  to  believe, 
but  first  of  all  to^ove.  Abandoning  all  project  of  union  on  such  or 
such  a  speculative  tmth,  wc  want  to  reach  faith  through  obedience  to 
duty. 

The  last  pages  of  le  Devoir  PrHent  are  taken  up  by  an  enumera- 
tion in  thirteen  points  of  the  practical  fields  m  which  for  two  or 
three  years  the  activity  of  the  positives  should  be  directed.'  It 
seems  that  after  this  preparatory  stage,  M.  Desjardins  contemplates 
undertaking  a  more  a^^essive  and  sharply  limited  work  of  moral 
reform,  such  as  experience  and  circumstances  shall  Indicate. 

We  have  said  elsewhere  that  M.  DeHJnrdins  could  be  called  a  pupil 
of  M.  Charles  Seen'^tan;  as  we  have  already  consumed  too  much  of 
your  time  with  the  matter  here  brought  before  vou,  we  shall 
abstain  from  dwelling  lengthily  on  this  philosopher,  wKose  influence 
is  becoming  preponderant,  iii  France  and  in  Switzerland,  in  the 
spheres  of  religion  and  of  sociology.  But  we  shall  avail  ourselves 
of  this  occasion  to  indicate  the  leading  ideas  of  his  philosophy,  In 
order  to  give  honor  to  whom  honor  is  due,  and  to  mark  still  more 
clearly  the  character  and  scope  of  the  neo-Cliristian  movement. 


Charles  SecrStan,  professor  at  the  Lausanne  University,  Swltzer- 
land,  correspondent  of  the  French  Institute  and  of  the  American  As- 
sociation for  the  Advancement  of  the  Social  Science,  can  be  fitly 
designated  as  the  philosopher  of  free-will.  His  system  of  phil- 
osophy finds  its  strongest  support  in  the /acf«  o/ conscience;  he  en- 
deavors to  reinstate  them  in  their  proper  place,  from  which  they 
seem  to  have  been  removed  by  the  theorv  of  evolution.  For  him 
religion  Is  a  form  aui  generis  of  the  moral  life ;  it  Is  not,  as  many 
think,  a  childish  form  of  science;  it  must  necessarily  subsist  as 
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especiallv  when  it  is  allied  to  grandeur  and  power.  To  the  inmiiB- 
ciency  of  science  and  democracy,  he  advocates  the  addition  of  the 
Ohriatian  principlee  of  love  and  sacrifice,  andcourageonaly  dedarea 
hia  belief  that  nothing  durable  can  be  done  nor  will  be  done  for  the 
salvation  of  society  independently  of  the  Boman  Catholic  Cborch. 
There  is  room  for  some  reforms  in  the  church,  but  ic  is  evidently 
not  the  business  of  its  dutiful  sons  to  point  out  to  an  infallible 
Pope  the  defecta  which  mar  the  grand  old  structure  and  make  it 
ontenabie  to  so  many  good  men.  We  must,  in  all  reli^oua  affairs, 
await  the  good  pleasure  of  Hia  Holiness.  It  appears  thai  K.  de 
VogUe  lulls  himself  with  the  hope  that  the  imperative  needs  for 
some  form  of  religion,  which  now  torment  the  young  generation, 
will  prevail  upon  them  to  throw  above  board  the  clearest  and 
granaest  acquisitions  of  the  past — the  independence  of  the  reason 
and  the  liberty  of  conscience — and  cause  tnem  to  imprison  them- 
selves in  that  senile  ecclesiastical  machine. 

As  soon  as  M.  de  VogUS  had  promulgated  his  fancies,  the  French 
youth  raised  a  loud  cry,  a  good  deal  like  a  sneer,  against  the  man 
to  whom  they  had  listened  with  joy  and  tbankfulnoss  aa  long  as  he 
talked  of  love  and  sacrifice  only.  Traditional  authoritv,  ecclesias- 
tical authority,  papal  infallibility,  cannot  suit  the  people  who  made 
the  Revolution  of  17B9  ;  no  more  can  the  orthodox  doctrines  of  the 
church  satisfy  the  youth,  nourished  with  the  science  of  the  nine- 
teenth century.  The  agitation  was  greateet  among  those  who 
regard  the  religious  revivM  with  a  suspicious  eye,  and  this  spring 
the  opposition  cr>'stallized  into  a  society  calling  itself  '*  La  Ligite 
I>imorratique  des  Bcolcs."  Xta  programme  mamfeata  a  strong  anti- 
relisious  sentiment.  To  apply  in  all  questions  the  severe  scientific 
methods  only,  and  to  take  as  sole  rule  of  conduct  the  reason,  to  pro- 
BorlbeaU  mystloiam  and  all  religionism,  are  the  main  articles  of  its 
statutes.  To  this  negative  side  Is  added  a  positive  one:  the  study  of 
the  social  questions.  This  open  and  constituted  opposition  is  very 
regrettable,  but  It  was  to  be  foreseen  by  the  readers  of  de  Vogtle*s 
arUoles.  Soon  after  the  foundation  of  the  Ligue  Democratique.  a  sort 
ofgreatinaugoral  was  held  at  the  ^'H5tel  dea  Societes  Savantea,"  at 
which  M.  Aulard,  the  distinguished  occupant  of  the  new  chair  of 
the  History  of  the  Revolution  at  the  Sorbonne,  was  the  orator.  He 
availed  himself  of  the  occaaion  to  assail  vigoroualy  with  arguments 
and  raillery  the  neo-myatic-rellgious  dreams.  To  them  he  opposed 
the  principles  of  the  EevoLution  and  the  declarations  of  science,  on 
which  alone  the  future  can  be  built.  It  Is  in  vain  that  some  gentle- 
men of  leisure,  having  found  Chateaubriand^s  inkstand,  have  set 
about  resuscitating  the  faded  glory  of  the  "  Gfenie  du  Christianisme.** 
The  unknown  God,  whom  they  say  young  men  are  seeking,  is  only 
too  well  known.  It  ih  the  God  who,  for  so  many  centuries,  has 
fettered  the  reason.  M.  de  VogUc.  who,  although  not  named  in  the 
speech,  was  the  special  target  of  tne  orator,  answered  in  a  bright 
but  unsatisfactory  article.^  The  Quartier  Latin  did  not  remain  a 
passive  spectator  of  the  discussion.  French  students  are  always 
near  the  point  of  ebullition.  Immediately  the  old  politico-religious 
passions  sprang  up  and  superseded  the  tone  of  quiet  religious 
earnestness  which  had  swept  over  a  good  part  of  the  Quartier. 
Catholics  and  Lil>erals,  neo-Christians  and  Radicals,  who  had 
remained  ill-deflned,  drew  into  battle  array.  Manifestations  were 
held  by  the  different  parties.  On  May  the  17th,  Professor  Aulard 
waa   to    lecture    on   the    **  Convention   Natlonale"    of   1793,    and 
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flpecially  on  the  diBcassion,  then  held,  relative  to  the  article  on 
religpoua  liberty.  The  amphitheatre  waa  crowded  lon^  before  the 
appearance  of  the  professor.  As  he  enters,  cries  of  Vive  Aulard  I 
Vive  la  Revolotion  !  arise.  He  hardly  begins  when  a  gronp  of 
Catholic  students  leave  the  hall  ostentatiously.  They  are  followed 
by  a  large  number  of  Liberala.  In  the  street,' blows  are  brought  to 
bear  on  the  debate,  until  the  police  intervention  makes  an  end  of 
the  affray.  Catholica  and  Free-thinkers  are  again  at  sword's-edge 
in  the  university.  MM.  Aulard  and  de  VogUie,  the  championa  of 
the  old  rationalism  and  of  the  old  clericalism,  must  deeply  regret 
this  explosion  of  political  paasions  caused  by  their  utterances, 
whatever  may  be  their  convictions.  The  safest  anticipation  that 
can  be  made  on  the  issue  of  this  regrettable  conflict  is  that  M.  de 
Vogti^^B  influence  on  the  students  ^ill  be  limited  to  the  small 
number  of  Catholics.  The  wise  keep  away  from  these  extremes, 
and  instead  of  placing  themselves  under  the  auspices  of  secular  or 
ecclesiastical  historical  events,  thev  remain  in  the  sphere  of  the 
revelations  of  consciousness.  Only  there  peace  and  good  will 
towards  all  can  prevail. 


M.  Paul  Desjardins,  as  differentiated  from  Lavisse,  views  the 
problem  in  its  essential  and  universal  aspect.  Sensualism  and 
egoism,  these  inseparable  sisters,  born  of  a  diminution  of  life,  itself 
the  result  of  the  lack  of  great,  disinterested  ambitions  and  of  the 
negations  of  science,  are  the  real  evils.  What  is  needed  is  a  solid 
basis  on  which  an  individual— and  consequently  also  a  national — 
life  can  be  built.  Where  is  that  foundation  to  be  found?  The 
exterior  supports  of  right  living  have  fallen  down.  Exterior 
revelation,  tradition,  reason  itocTf  are  disbelieved.  Desjardins 
seeks  the  answer  to  this  question  in  the  inner  life  of  man,  in  the 
centre  of  his  nature.  When  everything  else  has  failed,  it  remains 
in  U8  a  sense  of  direction;  there  is  the  answer.  Do  not  rely  on  an 
exterior  revelation,  do  not  trust  in  any  external  authority,  nor  even 
in  reason,  but  rely  on  your  deeper  self.  Learn  from  the  facts  of 
conscience,  of  which  you  are  the  passive  witnesses.  Do  what  they 
bid  you  do.  Submit  to  vour  nature,  to  nothing  else.  Obey  duty. 
The  consequences  of  thfa  obedience  3'on  will  accept  as  necessary, 
as  true.  Faith  in  certain  ideas  will  result  from  it,  but  it  will  be  a 
rational  and  unshakable  faith,  for  it  will  be  born  of  yoiu*  own 
experience. 

There  is  surely  nothing  absolutely  new  in  this  solution,  which  we 
believe  to  be  the  purport  of  M.  Desjardins*  message,  although  he 
nowhere  expresses  it  in  that  form;  nevertheless,  we  see  in  it  the 
formulation  of  a  truth  which  has  always  been  the  ultimate  guide  of 
man's  life,  unconsciously  at  first  and  rising  slowly  to  consciouaneBs 
with  the  progressive  evolution  of  humanitv;  man  does  not 
acknowledge  an>'thing  binding  except  that  which  he  finds  in  him- 
self;  he  naay  project  it  outwardly;  ho  may  first  perceive  it  in  some 
other  person,  who,  then,  becomes  a  revelator,  and  he  may  submit 
to  his  authority;  or  he  nuiy  find  the  expression  of  his  religions 
needs  in  the  articles  of  a  creed,  and,  unconsciously  reversing  the 
psychic  process  which  has  taken  place,  attribute  to  the  creed  iUelf 
an  authority  which,  in  reality,  it  owes  to  its  symbolic  expression  of 
soul-contents  which  have  not  yet  reached  self-consciousness. 
The  essence  of  a  person's  belief  rests  always  on  facts  directly 
experienced,  whatever  may  be  the  person's  opinion  on  church  and  on 
creedal  authority.  The  principles  on  which  Desjardins  proceeds,  ap- 
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Iraninr  towards  a  renovsad  Bowaw 
for  innaaoe,  related  thftt  he  had  gone  to 
complet>e  approbation  from  the  Popc,and  that  from  thst  day  his 
wa«  under  the  tutelajre  of  the  church.    M.  Desj 
to  Borne,  hot  it  was  for  the  nstmiidhle  motive  of 
sation  desired  by  some  scnqmkras  Oatbofiqato 
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towards  the  ^niroh  to  jpeoeraL    AUow  me  In 
before  yon  this  attrtnae  as  expressed  in  the 
the   Joumai  dee  DSbatA,  onder  tbe  title,  La 
and  La  Vraie  EgliK  (tbe  troe  church). 

In  the  bold  articlBs  on  the  conversion  of  the  rh^srch  {  K< 
191^  ),  M.  DesjarduM  proposes,  without  aorimonr  or  vicdeaee, 
also  without  tergirersation^wnat  he  considers  to  be  tbe 
traaafonaattons  which  the  Roman  Catholic  Chorch 
In  ordar  to  reg^n  control  over  the  people.  It  is  in 
rHuTB  to  the  spbit  of  Christ.  "Tiie  oonversion  throogh 
ekarch  moat  pass  1b  a  conversion  of  the  heart.  It  must 
again  a  sehool  of  love  snd  of  liberty.  The  church  most  bring  to 
tbe  B«pabUc  the  breath  a'hich  gives  long  life  to  cities  in  giving  to 
each  citixen  that  which  is  the  whole  of  life  aooording  to  Christ  and 
aocording  to  reason,  namely,  the  spirit  of  peace  in  self-devotton  to 
mankind,  and  of  faith  in  salvation  through  sacrifice.  It  moit 
spiritualize  itself  previously  to  spiritualijdng  the  peiople."  TIm 
onurch  is  iuutitutea  perpetually  to  repeat  by  its  example  and  bj*  ita 
speech:  sacrifice  yourselves;  love  and  vou  shall  live — and  not  to 
(urect  states.  "The  social  duty  of  the  ehorch  holds,  then  in  theee 
three  roles:  (1)  To  minii»ter  to  the  humble  who  oarrr  tbe  great 
burden;     (S)    'to  q>eak  to  them  and  to  other  men  1^  means  of  love 
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and  of  self-Bftcrffice;  (3)  To  develop  among  them  that  spirit  of 
love  and  of  Belf-»acriflc«.'* 

The  church  moat  then  break  with  ambition,  with  wealth,  vnih 
power,  with  the  spirit  of  domination  and  of  coercion.  The  whole 
of  its  authority  must  consist  In  the  natural  aacendency  exercised 
by  reapectability  and  amiability.  It  must  no  more  be  a  wheel  in 
the  state  machine.  The  spiritual  must  separate  from  the  temporal. 
The  shocking  anti-Christian  inequalities  established  by  the  traffic 
made  with  ceremonies  and  even  by  the  dispensation  of  the  nacra-- 
menta  must  disnppear.  As  no  one  can  serve  two  maaters.  it  ia  also 
evident  that  the  church  must  detach  itself  from  the  worlaly  solem- 
nities and  customs  which  make  of  it  a  temple  of  Mammon,  and  that 
the  false  splendor  of  devotion,  the  various  claaaes  of  marriages, 
etc.,  must  be  set  aaide. 

The  reader  asks  himself,  what  would  remain  of  the  Roman 
Catholic  Church  if  all  these  reforms  were  realized?  What  would 
become  of  the  hierarchy,  of  the  entire  submiaaion  of  the  one  to  the 
other?  What  of  the  infallible  authority  of  the  Pope?  And  aa  to 
dogmas,  sacraments  and  other  ordinances,  a  few  lines  at  the 
end  of  the  last  article  of  Kovember  permit  us  to  infer  a  radical 
denial  of  the  intrinsic  value  given  them  by  the  church  :  *'  Public 
worship  itself  must  not  be  overdone;  inner  fervor  gives  to  it  ita 
whole  value.'* 

Under  the  title,  The  Convernon  of  the  Churchy  M.  Desiardinf 
was,  unwittingly  or  not,  demanding  the  destruction  of  the  Roman 
Cathohc  Church.  This  series  of  articles  was  suddenly  interrupted, 
and  the  author  had  not  yet  clearly  declared  what  evefj'body  wantea 
to  know,  whether  he  entertained  the  intention  of  a  future  adhesion 
to  the  Church  of  Rome.  At  laat,  five  months  later,  in  April  last, 
the  Journal  des  Di'baU  pubUshed  the  long  expected  conclusion.  It 
waa  entitled  La  Vraie  Eglise.  In  it  M.  Dcsjardins  explains  why, 
to  remain  Christian,  he  cannot  become  Romanist.  The  time 
elapsed  between  ChriBt's  gospel  and  onr  centurj*  is  to  be  regarded 
as  a  sort  of  prolongation  of  paganism  still  enveloping  the  pure 
Christian  spirit.  "  Modem  metaphysics  has  come  to  take  up  the 
work  of  Saint  Paul  and  to  consummate  the  rapture  between  the 
spirit  and  the  law.  Let  us  not  hesitate,  we  must  help  on.  Here  is 
the  hope  of  the  future,  not  only  of  humanity,  but  also  of  true 
Christianity,  which  is  but  da^^iiing." 

Lei  us  unite  with  Deejardins  and  his  friends  in  the  effort  to  shake 
off  the  encumbrances  of  the  past.  Let  not  the  veneration  we  have 
for  the  works  of  the  dead  blind  ds  to  the  needs  of  the  living.  The 
throes  through  which  France  is  passing  will  soon  reach  to  other 
nations.  These  throes  are  not  to  be  feared,  for  they  are  but  as  the 
struggle  of  the  butterfly  endpavoring  to  set  Itself  free  from  it« 
gross-imprisoning  chrysalis;  man  is  about  to  take  an  epoch-making 
step  toward  the  more  complete  realization  of  his  divine  nature. 
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L€4  PfUnomines  P^yckiqii^s  et  la  Temperature  du  Cerveau.  AkoelO 
M08SO.  Phil.  Trans.,  Vol.  183,  pp.  299-309.  3  Pigs.  (Croonian 
Lecture,  1892.) 

MoBHO^s  previous  work  upon  circulation  in  the  brain,  and  alaoi 
upon  mental  aud  muscular  fatigue,  have  giveu  him  most  valuable 
preparation  for  attacking  the  delicate  problem  of  brain  tempera- 
ture in  relation  to  psychic  activity.  His  earlier  work  revealed  the 
fact  that  blood  pressure  in  the  brain  rises  during  mental  activity, 
and  also  that  there  may  be  fluctuations  of  blood  pressure,  which  are 
independent  of  psychical  activity.  Moaso  had  also  become  sus- 
picious that  SchifTs  theory  of  brain  temperature  needed  modifica- 
tion, and  had  been  made  duly  alive  to  the  fact  that  brain 
temperature  would  mean  very  Utile  onlesB  the  temperature  of  the 
blood  was  taken  at  the  same  time. 

Experiments  were  made  upon  animals  under  morphia  and  anss- 
thetics,   and  also  upon  man.     Delicate  merciunal  thermometers^^ 
made  expressly  for  the  purpose  by  M.  Baudin  of  Paris,  and  capable! 
of  reading  to  0  .002  C,  were  employed,  the  bulb  being  generally! 
placed  between  the  dura  and  the  skull,  but  in  some  cases  under  the 
dura.    Temperatures  of  interior  of  body,  blood  in  carotid  artery 
and  brain  were  taken  simultaneously. 

In  general,  brain  temperature  is  lower  thau  Interior  body  temper- 
ature. To  demonstrate  that  this  is  due  to  radiation  of  heat  ^om 
surface  of  head,  it  is  only  necessar}'  to  keep  the  animal  in  a  medium 
heated  to  the  temperature  of  the  rectum.  Under  these  circum- 
stances, the  temperature  of  the  brain  is  always  higher  than  that  of 
interior  of  body  by  from  0^.50  to  0°.63  C.  This  proves  that  the  brain 
is  the  seat  of  active  chemical  changes,  which  make  it  a  great 
thermogenic  organ.  Under  ordinary  conditions,  great  psychic 
activity  or  the  action  of  exciting  dru^s  may  cause  sufflcient  increaae 
of  heat  production  in  the  brain  to  raise  its  temperature  as  much  as- 
0^.8  above  that  of  the  internal  organs. 

Curves  showing  superimposed,  the  internal,  carotid  and  brain 
temperatures  give  great  clearness  and  precision  to  the  subject. 
In  profound  sleep  under  morphine,  the  curves  of  brain  and  carotid 
temperatures  are  seen  to  very  nearly  coincide, — the  brain  tempera- 
ture a  trifle  lower,  and  both  somewhat  lower  than  the  internal 
temperature.  Shouting  in  the  ears  of  the  animal  causes  n  slight 
rise  of  brain  temperature,  and  electric  stimulation  of  the  cortex  is 
shown  to  cause  a  sudden  rise  of  temperature  considerably  above 
that  of  the  carotid  and  almost  up  to  internal  temperature,  the 
animal  showing  no  signs  of  waluug.  Kxperimeuts  made  while  the 
animal  is  awake  show  a  great  amount  of  heat  production  in  the 
brain  over  that  produced  during  sleep.  This  seems  to  be  needed 
for  the  mere  maintenance  of  consciousness.  Greater  psychic  activity 
occasions  a  scarcely  perceptible  increase  in  temperature,  the  greatest 
rise  recorded  from  tnis  cause  being  0°.01  C. 
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EzperimenU  with  various  anaesthetics  and  narcotics  show  that 
these  suspend  the  acti\'itie8  of  nerve  cells  to  such  an  extent  that  in 
deep  anteathesia.  electrical  stimulation  produces  no  rise  in  brain 
temperature.  Elective  action  of  stimulating  drugs  on  the  different 
tiaaues  is  well  shown  by  the  injection  of  cocaine,  ten  centigrams  of 
the  hydrochlorate  causing  a  rise  in  brain  temperature  of  0^.36  C,  no 
change  being  observed  in  either  muscles  or  rectum.  The  effect  of 
cocaine  upon  the  brain  is  rendered  more  conspicuous  by  combina- 
tion with  curare.  In  a  deeply  curarlzed  dog.  the  temperature  of 
the  whole  body  was  observed  to  rise  4^,  from  37^  to  41^  C^  within  a 
half  hour  after  the  injection  of  the  cocaine.  That  the  effect  upon 
the  brain  caused  this  rise  is  shown  by  the  brain  temperature  being 
0°.2  0.  above  that  of  the  rectum  during  the  time.  The  experiments 
are  of  special  interest  as  indicating  active  chemical  changes  within 
the  brain. 

TTie  Changes  in  the  Optic  TVacfji  and  Chiiisma  in  a  Caae  of  Unilateral 
Optic  Atrophy.  WILLIAMSON,  R.  T.  AKD  M.  R.  C.  P.  (LoND.) 
Brain,  Part  LVIII.  p.  230.     1892. 

Hannah  T.,  age  56.  Complete  loss  of  vision  R.  eye;  atrophy  of  R. 
optic  disc.  Left  eye  and  L.  field  of  vision,  normal.  Sudden  onset 
of  blindness  in  R.  eye  after  an  attack  of  rheumatism,  four  yean 
previous  to  death.  Findings  agree  in  the  main  with  those,  for 
similar  cases,  recorded  by  Purtschner  and  v,  Oudden.  The  optic 
nerve  of  right  side  was  much  shrunken,  and  contained  almost  no 
healthy  fibers.  Left  optic  nerve  was  normal.  In  the  chiasma,  the 
degenerated  optic  nerve  fibers  were  found  to  pass  to  the  inferior 
surface  of  the  opposite  side.  In  the  optic  tracts,  an  area  of 
degeneration  could  be  plainly  seen  occupying  the  central  area  of 
the  right  side  (uncrossed  fibers).  The  left  optic  tract  was  much 
shrunken,  and  showed  degeneration  chiefly  in  the  inner  half  of  the 
inferior  surface.  Indications  of  degeneration  extended  also  to  the 
outer  half  of  the  inferior  surface  and  to  the  outer  surface.  Hence 
uncrossed  fibers  occupy  the  central  portion  of  the  optic  tract;  while 
crossed  fibers,  with  slight  modification  of  Purtschner's  statement, 
lie  along  the  periphery  of  the  tract.  Microscopical  examination 
was  Qiaae  by  Weigert's  method.  A  series  of  eleven  well  selected 
drawings  add  great  clearness  to  the  description. 

/.— 7Z  cervelletto:  nuovi  studi  di  Jlsioloffia  normate  e  pathologica.  LUIOI, 
LUCLINI.    Firenze,  1891. 

Zr. — 8uW  origine  e  dccorao  del  peduncoli  cerebelleri  e  »ui  loro  rapporti 
cogli  altri  centri  nervosi.    SlAHCHi,  ViPT.    Flrenze,  1891. 

Of  the  above  papers,  the  first  deals  with  the  physiology,  the 
second  with  the  anatomical  connections  of  the  cerebellum,  as 
shown  by  degenerations  resulting  from  partial  or  entire  extirpation. 

Dogs  and  monkeys  wore  employed  for  the  experiments.  The 
cerebellum  was  removed,  wholly  or  in  part,  under  narcosis  produced 
in  dogs  by  hypodermic  injection  of  morpnia  and  chloral  (morphia 
2.5  centigram,  chloral  1  gram),  and  in  monkeys  by  morphia  and 
chloroform. 

The  principal  operations  studied  were:  ExHrpation  of  the  middle 
lobe  of  the  cerct>ellum ;  extirpation  of  the  whole  cerebellum;  extirpation 
of  one -half  of  the  cerebellum.  This  latter  was  done  by  dividing  the 
vermis  in  the  median  plane  by  means  of  a  Qrcers  knife. 

Operations  upon  the  cerebellum  at  best  are  difficult,  great  care 
being  necessary  to  avoid  excessive  hemorrhage  and  the  injury  to 
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ftdjAcent  parts  of  the  brain,  and  especiaUy  of  the  mednlla.  Hemor- 
rhage was  arrested  by  means  of  bits  of  spooge  soaked  in  corroeire 
subhmate  solution  (1-1,000).  The  operations  were  eminently  sac- 
ce«8ful,  as  is  attested  by  the  fact  that  Ladani  kept  his  animals 
months  and  even  years  after  total  extirpation  of  tne  oerebellnm. 
In  this  way,  he  was  able  to  distin^olsh  between  temporarr  and 
permanent  efFects. 

For  conveniencef  the  results  are  classified  under  five  categories: 
J.  Phenomena  o/ trrtXafton,  disturbances  of  innervation  attending 
more  or  less  closely  upon  the  operation.  2.  Phenomena  of  deA^riency. 
These  are  to  be  attributed  to  laok  of  the  portion  of  the  cerebellum, 
which  has  been  removed,  and  form,  perhaps,  the  chief  feature  of 
interest  in  the  research.  The  following  Hymploms  are  noted  as 
characteristic  of  cerebellar  deficiency:  Lack  of  voluntary'  power— 
anthenia;  lack  of  muscular  tone — ofonta;  and  uncertainty* of  move- 
ment, tremor,  oBcillaiion—  asiaaut.  It  is  impossible  to  separate  these 
clearly  from  the  next  group.  3.  Ffienotnena  of  compeiUftti</n; 
classined  ait  organic,— a  gradual  lessening  of  the  phenomena  of 
deficiency  and  functional, — abnormal  movements  directed  to  correct 
faulty  movements  occasioned  by  deficiency.  4.  ffienoimeaa  o/ 
degeneration;  in  other  parts  of  the  nervous  syBtem  following  cerebel- 
lar extirnation.  5.  Trophic  tthenomenft;  it  is  claimed  indirectly,  that 
the  cereuellum  exerts  an  inliuence  upon  the  nutrition  of  the  tissues. 
/. — Effect  of  ditnsion  in  the  median  plane.  In  the  case  of  three 
animals,  the  cerebellum  was  divided  in  the  median  plane.  One  dog 
lived  twent>'-two  months  after  the  operation,  and  was  carefully 
Btndied.  Some  difficulty  In  co- ordination  was  noted  at  flrst,  and, 
as  a  phenomenon  of  deficiency,  lack  of  energy  in  the  performance 
of  voluntary  acts  and  diminution  of  muscular  tone  were  the  more 
lasting  rCBUltfl.  Tracings  of  the  dog's  footprintM  were  taken  by 
dipping  the  feel  in  different  colored  inks;  and  these  showed  that 
compengntion  became  so  perfect  that  it  was  difficult  to  discern 
anything  abnormal  in  the  gait.  The  general  disturbances 
however,  sufficiently  marked  to  lead  the  author  to  conclude  thi 
the  cereoellum  is  physiologically  a  unit  as  well  as  anatomically^. 
and  not  divisible  blla'tcrally  without  Interfering  with  ita  function.^ 

//. — Effects  of  removing  the  middle  lobe.  Four  dogs  and  twi 
monkeys  were  operated  on.  The  case  of  one  monkej*  may  suffice 
illustrate  the  otner  experiments  of  this  class.  Immediately  al 
the  operation,  there  was  noted  tonic  contraction  of  neck  muscli 
and  tonic  flexion  of  upper  and  lower  limbs.  By  the  next  day,  the' 
animal  was  able  to  extend  a  weak  tremulous  hand  for  fruit,  but  if 
placed  on  the  floor,  could  not  keep  its  feet,  and  tended  to  fall  from 
right  to  left.  Second  day  after  operation,  the  monkey  lay  with 
limbs  flexed,  and  neck  and  trunk  in  continual  oscillation.  After 
about  ten  days,  it  had  regained  power  to  walk  slowly  and  with  fair 
co-ordination. 

By  raising  a  monkey  from  the  floor  by  means  of  a  belt  around  the 
waist  and  a  pulley,  allowing  it  to  hold  on  with  its  hands  to  a 
dynamometer  ring  fastened  to  the  floor,  a  method  was  devised  of 
testing  voluntary  power  or  muscular  strength.  In  this  way,  a 
healthy  monkey  would  pull  8  to  10  kilos.  After  removal  of  vermis, 
he  was  able  to  register  only  3  kilos.  In  a  month,  however,  he  was 
able  to  pull  5.5  Idlos.  In  two  months,  recovery  had  become  so 
complete  that  it  was  distinguished  from  the  healt"ny  monkeys  with 
difficulty.  In  a  year,  muscular  power  had  risen  to  9  kilos.  The 
dogs  gave  similar  results,  except  that  instead  of  flexion,  the  limba 
were  extended. 
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III.—EffecU  of  incomplete  unilaUral  extirpation.  (Extirpation  of 
one  lateral  lobe.]  Thie  operation  was  performed  upon  dogs.  The 
ByrnptomB  were  in  the  main  Bimllar  to  those  attending  extirpation 
of  the  vermis,  but  differed  in  some  points.  The  xrrUatix>e phenoviena 
consiat'ed  of  corvation  of  the  spine  toward  the  wounded  side,  with 
tonic  extension  of  the  anterior  limbs  on  the  same  side,  and  rotation 
of  the  body  upon  its  longitudinal  axis  from  the  wounded  toward  the 
healthy  side  with  atrabismus  in  the  same  direction.  The  phetwmena 
of  rff/Icu'iioy  were  confined  to  the  side  of  the  leaion.  Compensation 
took  place  gradually,  so  that  the  animals  regained  power  to  walk. 

TV. — Effect  of  removal  of  one -half  of  the  ccrebeUitvi.  (Both  dogs  and 
monkeys.)  Monkey,  right  half  of  cerebellum  removed  June  26. 
1884.  After  operation,  the  head  was  bent  to  the  right,  and  rotated 
toward  the  left,  rotation  about  long  axis  of  body  from  right  to  left. 

June  27.— Still  a  tendency  to  rotate  from  right  to  left^  which  the 
animal  tries  to  avoid  by  catching  hold  of  something  with  the  left 
hand.  The  head  is  held  as  before.  Both  limbs  of  the  right  (operated) 
side  are  held  flexed.  The  right  pupil  is  more  contracted  than  the 
left,  with  strabismus  of  the  left  eye  inward  and  upward,  and  nystag- 
mus of  both  eyes. 

June  28. — Pupils  of  more  equal  size,  tendency  to  rotation  less. 
In  attempting  to  take  food,  there  is  great  oscillation  of  right  arm, 

June  29. — The  above  phenomena  present,  but  less  marked.  The 
right  leg  has  relaxed;  tonic  flexion  of  right  arm  persists. 

July  1.— Phenomena  of  irritation  and  deficiency  decreasing  stead- 
ily. The  animal  takes  fruit  with  the  left  hand.  It  uses  the  limbs 
of  the  left  side,  while  those  of  the  right  hang  apparently  inert. 

Middle  of  July. — Begins  to  use  right  arm  more  freely.  Strength 
of  arms  aa  registered  by  dynamometer*  3.6  kilos. 

September.— Traction  of  arms,  8.2  kilos.  Qreat  improvement  In 
walking,  though  it  raises  its  feet  high  off  the  ground.  Head  is  still 
inclined  towaj^  the  right,  and  slight  strabismus  persists. 

April,  1885. — Still  timorous  and  suspicious.  Head  is  inclined  to 
the   right.     In   walking,  the  body   is  bent   toward   the   right,  and 

Frogresfiion  is  in  consequence  obliquely  forward  and  to  the  right, 
ndecisionof  voluntary  movements  is  noticeable.  Food  is  invari- 
ably taken  with  the  left  hand.  There  la  still  slight  atrabismuB,  the 
right  eye  turning  inward,  the  left  outward  and  upward.  Slight 
ptosis  of  the  right  upper  lid  is  also  noted. 

The  phenomena  of  irritation  and  deficiency  are  what  would  be 
expected.  The  fact  of  special  interest  is  that  compensation  does 
not  become  perfect.  One-half  of  the  cerebellum  cannot  perform 
the  functione  of  the  other  half;  and  the  cerebral  hemispheres,  with 
one-half  of  the  cerebellum  present,  are  not  able,  at  least  in  ten 
months'  lime,  to  render  movemente  and  position  bilaterally  sym- 
metrical. 

One  lateral  lobe  was  removed  in  case  of  dogs  with  the  vermis 
destroyed,  with  resulte  in  the  main  like  those  just  enumerated  for 
hemi  -  extirpa  lion , 

IV. — Effects  of  complete  extirpation  of  the  whole  cerebellum,.    Operation 
on  both  dogs  and  monkeys. 

June  12, 1886.— Entire  cerebellum  removed  from  amonkey.  After 
operation,  tonio  flexion  of  both  arms,  the  right  more  than  the  left; 
was  noted  also  alight  convergent  strabismus  of  both  eyes.  It  is 
unable  to  maintain  an  upright  position.  In  about  an  hour,  the 
animal  was  able  to  crowd  its  back  into  the  corner  of  its  box,  therebv 
holding  itself  upright,  and  to  take  a  piece  of  fruit  with  its  left  hana. 
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Jane  13.— Still  keeps  Itoback  ]n  the  comer  of  its  box,  and  holds 
GUI  both  hands  when  offered  food.  Deprive^i  of  BUpport,  it  falls  In 
a  Inmp,  and  U  unable  U>  raiae  itaelf  up  again. 

Jane  14.— Condition  similar  to  that  of  prevlons  day.  When 
ansopported,  c«nds  to  rotate  from  right  to  left.  It  can  climb  up 
the  Bioe  of  it«  cage,  but  cannot  remain  there  without  support. 

June  16.— Placed  on  the  floor,  unsapported,  it  take«  a  few  steps 
fonrard  and  soon  falls  toward  tne  right.  In  extending  its  hand  for 
food,  there  is  uncertainty  of  motion  not  previously  noted. 

Jnly. — When  sitting,  head  and  trunk  osciUatc,  and  eating  is 
accompanied  with  constant  tremor  of  arms  and  trtmk.  It  walks 
more  slowlv  than  a  normal  monkey,  in  a  hesitating,  oscillatory 
manner  an(f  zigzag  course.    Tendency  to  fail  is  less  marked. 

August. — Ataxic  phenomena  about  the  same  as  in  July. 

October,  1886— June,  1887.— No  change;  possibly  a  slight  improve- 
ment in  health. 

Jnly,  1887— Janoary,  1388. — Ataxic  phenomena  persistent.  It 
walks  with  limbs  far  apart  and  continaal  oscillations  of  head,  and 
descends  a  ladder  with  great  care  and  deliberation.  During  this 
month,  the  animal  was  Killed.  Autopsy  showed  that  the  entire 
cerebellum  had  been  removed,  except  a  sraaU  portion  of  each  floc- 
culus.   The  cerebrum  appeared  normal. 

For  complete  extirpation  of  the  cerebellum,  the  phenomena  of 
irritation  and  deficiency  resemble  those  found  in  extirpation  of  the 
middle  lobe,  except  that  they  are  more  intense,  last  longer,  and  are 
more  widely  diffused. 

VI. — EfTccts  of  rrtirpation    of    the    cerebellttm^  combined  with    uni- 
oroitateral  destruction  of  the  tygmoid  gyrus. 

Compensatory  movements  were  naturally  supposed  to  arise  from 
the  motor  regions  of  the  cerebrum;  ana  to  test  this  point,  the 
experiments  upon  the  sygmoid  g>*ruB  were  undertaken.  Only  dogs 
were  employea. 

One-half  of  the  cerebellum  was  first  removed,  with  results  already 
described.  The  second  operation  consisted  in  partial  destruction 
of  both  sygmoid  gyri.  Tnis  caused  paresis  of  the  extremities  and 
defective  sensibility.  Finally,  the  remaining  half  of  the  cerebellum 
was  removed.  The  phenomena  of  deficiency  are  now  found  to  be 
persistent.  Eleven  months  after  the  final  operation,  the  dog  was 
unable  to  walk  without  support.  The  experiments  bear  out  the 
conclusion  that  deficiency  of  cerebellar  innervation  is  compensated 
for  by  motor-sensorj-  areas  of  the  cerebral  cortex,  especially  that 
part  located  in  the  region  of  the  sygmoid  gj*rus. 

A  long  discussion  follows,  explanatory  of  the  above  obser\'ed 
phenomena.  Here  the  chief  interest  centres  about  the  phenomena 
of  deficiency,  and  these  lead  the  author  directly  to  nia  view  of 
cerebellar  function. 

In  the  first  place.  Luciani^s  experiments  show  that  cerebellar 
deficiency  is  manifested  onlv  in  the  sphere  of  voluntary  movement. 
Sensation,  instinct  or  intelligence  is  not  affected.  All  the  special 
senses,  dermal  and  muscular  sense,  is  intact.  The  instincts  of 
self-preservation  and  reproduction  are  as  active  as  ever.  There  is 
noticeable,  however,  in  dogs,  a  certain  listlessneas  and  lack  of 
energy.  Aside  from  this,  notlilug  of  a  psychic  nature  is  to  be 
correlated  with  the  function  of  the  cerebeUu'm. 

The  cerebellum  is,  therefore,  not  an  organ  intercalated  In  the 
main  paths  of  the  cerebro-splnal  system,  out  a  tonic  relnforoing 
centre   placed  alongside  the  main  paths.      It  is  more  and   more 
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highly  developed  as  we  ascend  the  vertebrate  series,  but  in  no  form 
does  complete  muscular  paralysis  follow  extirpation  of  the  cerebel- 
lum. Piurfcher,  the  power  to  co-ordinate  muscles  remains.  The 
disturbance  of  co-ordinatiou  so  often  noted  in  cases  of  cerebellar 
lesion,  is  not  primarily  lack  of  co-ordination,  but  lack  of  the  tone, 
the  energy  to  hold  the  muscles  in  a  co-ordinated  contraction.  So 
that  when  the  animal  by  careful  attention  has  co-ordinated  his 
muscles  to  maintain  a  certain  position,  if  his  attention  is  called 
away  to  something  else,  food,  for  example,  he  suddenly  falls. 

It  remains  to  consider  what  Luciani  calls  the  trophic  phenomena 
associated  with  lesions  of  the  cerebellum.  Degenerations  in  the 
various  part«  of  the  brain  and  spinal  cord  plainly  show  that  the  cells 
of  the  cerebellum  are  the  trophic  centres  for  nerve  fibers,  which 
pass  beyond  its  limits.  These  will  be  described  later.  Furtlier,  for 
the  first  few  days  after  operation  in  some  of  the  animals,  polyuria, 
glycosuria  and  acetonuria  were  present.  Marasmus,  without  appar- 
ent cause,  alopecia,  erythema  and  eczema,  conjuncti\'itl8  and 
keratitis  occurred  in  several  cases.  It  is  difficult  to  see  in  what  way 
these  prove  any  direct  trophic  action.  There  is  little  uniformity  in 
their  occurrence,  and,  moreover,  they  all  heal  readily  upon  the 
application  of  antiseptics.  Fatty  degeneration,  with  increase  of 
muscle  nuclei  in  the  muscles  of  the  limbs,  is  also  noted  as  a  trophic 
phenomenon. 

A  lengthy  discussion  of  all  the  theories  concerning  the  functions  of 
the  cerebellum  follows,  and  the  book  closes  with  a  chapter  upon 
"  first  lines  of  a  new  doctrine."  This  has  already  been  nintod  at, 
and  may  be  made  plain  with  a  few  words  in  addition.  The  cerebel- 
lum is  a  nervous  system  by  itself,  added  to  the  main  system  for  the 
**  sthenic,"  **  tonic  "  and  *•' static  "  reinforcement  of  motor  impulses. 
Its  action  upon  the  body  muscles  is  mainly  direct,  tliereby  differing 
from  that  of  the  cerebrum,  whose  action  is  crossed.  Experimenta 
do  not  show  that  the  vermis  Is  of  any  greater  or  any  different 
functional  value  from  the  hemispheres.  In  fact,  the  organ  is  not  a 
collection  of  centres  or  parts,  which  exert  a  special  influence  upon 
special  muHcles  or  groups  of  muscles,  but  it  is  a  physiological  unit. 
From  it  flows  continuously  and  quietly  a  stream  of  nervous  impulses 
to  the  whole  muscular  8y8t.em.  Removal  of  the  cerebellum  Is  thus 
shown  in  lack  of  muscular  tone,  and  not  in  paralyBis,  partial  or 
complete,  which  is  apt  to  follow  extirpation  of  portions  of  the  cere- 
brum. The  cerebellum  is  a  reinforcing  organ  for  the  cerebro-splnal 
system. 


The  brains  and  spinal  cords  of  the  dogs  and  monkeys  operated 
upon  were  given  to  Marchi  for  the  purpose  of  worung  out  the 
degenerations  resulting  from  the  partial  or  complete  exttrpations. 
Marchi  employed  Weigert^a  hEpmatoxylin  methoa,  and  a  method  of 
his  own,  which  consif^ie  of  hardening  the  specimens  in  Muller'a  fluid 
for  a  short  time,  and  then  further  treating  small  pieces,  I  cm.  cub© 
with  a  solution  of  Muller's  fluid  and  osmic  acid  i.  Mailer's  fluid,  2 
parts;  osmic  acid,  1  per  cent.,  1  parti,  for  8  to  10  days  longer. 
Degenerated  portions  by  this  process  are  stained  black. 

Most  instructive  are  naturally  the  results  following  extirpation  of 
half  the  cerebellum.  These  results  for  extirpation  of  right  half  are 
briefly  as  follows: 

(a)  In  the  superior  peduncle  and  in  region  of  the  cerebrum,  the 
method  of  Marchi  gave  evidence  of  degeneration  in  both  peduncles, 
in  the  right  more  than  in  the  left.  There  was  much  degeneration  of 
the  left  red  nucleus  and  a  little  of  the  right.    There  were  also 
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pedancles  and  the  nucleus  dentatus,  to  the  greater  part  of  the  fibers 
of  the  superior  peduncles. 

The  above  shows  a  more  intricate  connection  of  the  cerebellam 
with  other  parts  of  the  nervous  system  than  has  hitherto  beea 
demonstrated. 

Sezione  niediana  antero-poaterioe  del  vtrmedelcervelletto,  Gaxleraki, 
Q..  AND  BoRGHRRiNi,  A.  ReviataSpeHmentale  di  Freniatria  a 
di  Med.    Legale,  Vol.  XVm.  p.  369-389.     lSd2. 

The  authors  state  at  the  outset  that  their  work  was  compiled 
before  Luciani's  book,  II  Cervelletto,  appeared,  and  thai  they  will 
not  talce  this  occasion  to  discuss  it.  The  work  is  further  a  continu- 
ation of  experimeotfi  reported  in  th«>  same  journal  in  1888.  They 
bring  forward  but  two  experimentfl,  both  upon  dogs,  in  the 
llrst  of  which  the  median  division  of  the  vermis  was  partial,  extend- 
iujg  about  two-thirds  its  depth;  the  second,  it  was  complete. 

The  first  dog,  one  day  after  the  operation^  was  unable  to  stand 
upon  his  feet.  On  the  second  day,  he  made  weak  attempts  at 
walking.  The  trunk  oscillated.  On  the  fourth  day,  walking  was 
still  performed  with  legs  half  flexed.  The  gait  was  plainly  ataxic, 
and  ataxy  of  head  and  neck  was  seen  when  the  animal  tried  to  take 
food  into  his  mouth.  This  conditionofthinf^  is  still  present  upon  the 
nicthday.  Observations  upon  the  thinv-third  day  snow  that  there  is 
still  ataxy,  and  lack  of  power  to  co-or<linate  the  maftcles  properly. 
This  is  seen  especially  when  the  animal  begins  a  certain  action. 
Once  started,  he  can  goon  fairly  well.  He  can  run  well,  but  in  a  slow 
wale  his  course  is  zitr^ag.  All'  svmptoms  have  about  disappeared 
by  the  nlnety-flfth  day,  when  the  dog  is  killed.  Autopsy  shows 
that  the  incision  extended  through  about  two-thirds  of  the  depth  of 
the  vermis,  and  was  healed  with  connective  tissue. 

In  the  case  of  the  second  dot;,  the  phenomena  are  more  marked 
and  persist-ent,  Upon  the  142d  day,  the  erect  posture  was  maintained 
with  oscillation  of  the  trunk  and  with  legs  wide  apart.  Voluntary 
acts  are  done  with  slowness  and  attention,  and  altnough  consider- 
able improvement  has  been  made  in  this  respect,  tney  are  stlU 
ataxic.  At  this  time,  the  animal  was  killed,  and  it  was  fonnd  that 
the  division  of  the  vermis  was  complete  and  remained  so,  the 
wound  having  become  filled  with  connective  tissue. 

The  authors  consume  three  pages  with  their  conclusions  from 
these  two  experiments.  Their  aim  In  this  seems  to  be  to  refute  the 
ideaof  SchifT  to  the  effect  that  the  asvraraetry  of  cerebellar  lesions  is 
of  special  im]>ortance  in  determining  the  amount  o!  disturbance, 
and  to  contradict  everything  possible  in  Luciani^s  book.  They 
further  insist  upon  the  correctness  in  the  main  of  the  old  view,  viz., 
that  the  cerebellum  stands  in  close  relation  to  the  co-ordination  of 
voluntary  movements,  both  such  as  are  directly  voluntary  and  buch 
as  have  become  automatic  by  long  use.  The  action  of  the  cerebel- 
lum, they  would  explain,  as  Wundt  does,  as  a  kind  of  complicated 
reflex,  which  is  composed  on  the  one  side  of  all  the  centripetal 
impulses  from  the  skin,  muscles,  and  organs  of  special  sense,  and 
upon  the  other  side,  of  all  the  motor  impulses  which  keep  the  body 
in  equilibrium  or  render  movement  orderly.  Ak'siouolthe  cere- 
bellum will  create  a  disturbance  of  co-ordination,  not  from  the 
fact  that  it  is  as >*m metrical,  which  has  no  influence  in  Itself,  but  In 
proportion  as  it  severs  connection  in  the  cerebellum  with  the 
different  parts  of  its  own  mass,  and  especially  ns  it  interferes  with 
the  normal  connections  of  the  cerebellum  with  the  other  parts  of 
the  nervous  system.    The  vermis  connects  the  lateral  heniispheres. 
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la  as  far  as  this  is  a  fanmj  qnarrel  among  Italian  phyvolosista, 
we  do  not  wish  to  foUow  il.  Bot  if  there  is  acyihins  to  be  aaid  ia 
favor  of  the  old  rlew  of  cerebellar  fooctioii,  oow  is  tbo  tioe  to  m^ 
It.  If  after  the  entire  cerebelliim  had  been  oblated,  aa  in  tbo  caao 
of  Locl&ni*s  monkeVf  the  animal  is  able,  within  an  hoar  after  tbo 
operation,  to  "  reac^  out  a  trembling  band  for  fruit,-^  it  would  aecia 
to  be  proof  positive  that  the  mecha^sm  for  mnscolar  co-ordinatl>s 
most  DO  somewhere  else  than  In  the  cerebethim.  If  on  the  otker 
hand  a  leelon  of  the  oerebelhun  can  be  made  which  caEMea 
"  oscUlatioo/*  *'ataxv,"  and  in  general  faalty  co-ordination  of  tbo 
muscles  one  handreo  and  forty-two  daya  after  the  operation,  we 
are  gUd  to  have  attention  called  to  the  fact. 

7%e  Origin  of  the  SertoWa   Ceii,      Watass.      Am.  XatoraUst,  T<^ 

XXVI.  May,  1892,  p.  442. 
On  the  fHffniJUianee  of  ffpermalogensU.    Ibid.    Jnly,  1683,  p.  024. 
On  ihr  Phenomena  of  8ex  Differentiation.  Ibid.   Jonr.  of  Morpholecr* 

Vol.  VI.  p.  841.  ' 

In  the  above  papers  Wataae  advances  some  new  experlm«nts 
which  disprove,  or  profoundlv  modify,  the  old  dictum  of  tne  crtolo- 
glste,  "Chromatin  Is  unBCxe^."  By  the  use  of  differencial  stains, 
at  any  rate,  mnlo  and  female  naclei  are  found  to  react  differently. 
Watase  emploverl  the  three  aniline  colors,  viz.,  cyanlne  (bite). 
erothoslne  nn^  chromotrop  (red),  and  found  that  the  nocleo*  of 
the  ovam  stained  rcd^  as  In  the  oase  of  most  tissue  cells,  while  that 
of  the  spermatozoan  stained  a  deep  blue.  Thin  fact  Wataee  has 
roooeodoo  In  demonBtratin^  for  a  long  and  widely  different  series 
of  animals,  Including  both  mvertebratea  and  vertebrates  from  the 
StarHah  to  man. 

Tho  nxporlmonta  are  chiefly  conflrroatory  of  Aaerbach's  recent 
Inveatigatloiis,  but  at  one  point  at  least  they  constitnte  a  decided 
adranoe.  This  is  the  fact  given  by  the  author  as  the  reason  for  the 
last  paper  on  the  list,  that,  while  the  male  and  female  nuclei  as 
found  in  ovum  and  iipermatozoan  are  as  unlike  aa  blue  and  red, 
aftisr  pflUfftrntlon  of  the  spermatozoan  and  before  the  onion  of  the 
two,  the  male  and  female  pro  nuclei  come  to  stain  exactly  alike. 

We  are  led  by  the  author's  statement  to  the  effect  that  the  above 
papers  itre  of  the  nature  of  preliminarv  communications  to  look 
forward  to  a  more  complete  account  of  the  work.  The  above  Sa 
sufRolent  at  any  rate  to  again  emphasize  the  folly  of  setting  bounds 
to  what  muy  be  auoompUshed  by  the  proper  reSnement  of  method. 
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vr  un  procMe  dcttini  <)  etmgucr  IcMimagea  motricea graphiqueSy  elo» 
Chabcot  (  J.  B.)-   Progres  Medicalef  18  Juin,  1892,  p.  478. 
Sttr  un  nouvel  App<treil  desiini  h  VHnde  aeperivientale  des  SenMttionM 
kinrHthfftiques.       JAlfET     (^  PiERBE  ;,        Revue     Philosophique, 
Nov.  1892,  p.  506. 

Charcot  doRoribeH  an  apparatus  devised  by  him  to  secure  kinffis- 
thetic  writing  sensations  in  apatient^ — free  from  contributions,  from 
touch,  pressure,  sight,  etc.  The  apparatus  consists  in  a  writing- 
pencil,  long  enough  to  be  held  by  two  hands,  one  that  of  Che  patient 
and  the  other  that  of  the  experimenter.  The  experimenter  writes 
with  one  end  of  the  pencil  beneath  a  platform,  and  thus  carries 
with  the  pencil  the  hand  of  the  patient  (above  the  platform ),  whose 
movements  of  finger,  hand,  etc.,  are  made  to  reproduce  his  own  by 
a  combination  of  balances.  He  studies  nith  this  instrument  cases 
of  verbal  blindness,  in  which  kinesthetic  writing  sensations 
remained  intact,  such  patients  understanding  words  only  by  tracing 
them.     He  thus  establishes  the  reality  of  the  phenomena  of  word- 

geroeption  bv  kintesthetic  sensations  (cf.  cases  of  Sommer,  J.  M. 
harcot,  Pick,  etc.),  and  concludes  that  there  is  a  functionally 
distinct  motor  graphic  center. 

Janet  points  out  the  importance  and  convenience  of  the  appar- 
atus of  Charcot  and  reports  having  successfuUv  used  it  in  demon- 
strating the  now  well-Known  unconscious  writing  movements  by 
the  kiniesthetic  hands  of  hystencal  patients. 

J.  M.  B. 

Die  Bn(9tchung  ««cf  Ausbitdung  des  MuekelgctvebeSy  insbesondere  der 
Querstreifnng  deftselben  aU  Wirkxtng  der  Thutiakeit  hetrachlet  : 
EiMER.    Zeitechrift  fur  unsaensch.    ^Utogie,  LIII.  Suppl.  67. 

A  detailed  plea  for  a  "  physiological "  conception  of  the  develop- 
ment of  muscle-tissue.  "The  mori>hoIogical  property  is  the 
result  of  functional  activity."  In  single-celled  creatures,  con- 
tractile substance  arises  gradually  out  of  the  protoplasm.  Many  com- 
parative and  embryologioal  facts  are  stated  in  the  course  of  a  survey 
of  the  animal  series  in  support  of  this  general  view  of  the  rise  ana 
of  the  striation  of  muscle.  Working  backward  from  the  medusa, 
in  which  the  striation  is  clear,  he  finds  *'  all  the  stages  between 
such  definite  striation  and  its  complete  disappearance."  Among 
his  interesting  oases  are  the  "breast-muscles"  of  flies,  which  he 
supposes  to  lose  during  the  season  of  rest  (winter)  the  striation 
gained  during  the  flying  season  (  summer).  There  are  accordingly 
no  original  morphological  di\'iaions  in  muscle.  Contraction  waves 
leave  markings  which  account  for  both  the  muscle  fibres  and  the 
striation. 

On  the  I^cmiion  of  Small  Differences^  wiih  special  r^erence  to 
the  Extent,  Force  and  Time  of  Movement.  Fullkrton  and 
Cattell.  Philosophical  Series,  No.  2,  University  of  Penn. 
Press,  Philadelphia,  1892. 

The  Psycho-physics  of  Movement.  CaTTELL  AND  FCLLERTON.  Mind, 
N.  8.  I.  1892.  447. 

The  outcome  of  the  valaable  monograph  of  the  authors'  (first 
title  above)  with  the  results  of  experiments  on  the  extent,  force 
and  time  of  movements  are  given  in  resume  by  the  authors  them- 
selves in  the  paper  in  Mind  (second  title  above)  which  is  in 
everybody's  hands.      We  may  refer  the  reader,  therefore,  to  that 
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for  an  anthozitfttiTe,  oondeiiBed  statement  of  a  oonclaaioD 
to  Weber^a  Law,  of  another  principle  which  on«  of  the 
maHbor^  WDold  aolMtitate  for  Weber'8  Law.  and  of  the  gromtdfl  on 
which  both  thaae  oliteB  roHt. 

J.  M.  B. 


fiMomoWKUU. 

XLvm. 


Siox.    EzxBK.       i)fU0er>«    ArdOv.      1891, 


FoUowing  azporiminrtB  ( alraady  pnblifihed  >  of  the  aaLhor  and 
Herr  Pinelee  of  Vienna,  on  the  motor  effecte  of  »enaory  leeiona, 
UuA  paper  iliiwineTm  the  Tariou»  wayti  in  which  motor  impulsee  are 
regulated  or  controlled  by  ttu-  nennation^  to  which  they  give  rise. 
The  author  flnda  three  not  6h&rpl>  distiugniehed  caees:  1.  In  reflex 
aottone— where  neither  the  original  slimuloA  nor  the  sensation 
OMMSd  by  the  motor  impnlse  reache*^  consoionsneafi  (e.  p..  Intestinal 
movements  \  or  the  sensation  may  affect  consciousnesB  i  «.  y.,  con- 
traction of  the  pupils)  and  be  controlled  by  the  will  ir.  g.,  wink- 
ing)- This  be  calls  mboortical  <xmtrt>l  v  subcorticale  Begultmng). 
S.  This  subcortical  action  in  not  limited  to  reflexes,  but  may 
control  acts  which  are  pre*determined  and  are  to  be  set  In  operation 
hv  some  stimQlufl  and  fniided  by  aiiontion  c.  g,,  focusing  the  eyes). 
"Hiis  is  rontrol  by  drtrmiinatiKm  ',  Intentionsreeulirung  ^.  3.  A 
oo»so<oi*i  movement  calls  forth  sensations  which  are  essential  to 
Ike  oorract  execution  of  the  movement  (as  in  speech  j.  Thi«  is 
eorNesI  ooAtroZ.  Bodily  movements  are  in  &  high  degree  dependent 
on  the  senaas.  Disturbances  of  sensibility  give  rise  to  motor  dis- 
turbauoM  by  removing  one  or  other  of  the  above-meutiooed 
of  control. 

Berlin.  H.  C  Wabbek. 


18B8. 


Par  Th.  Floubnot.     Paris,  Alcan, 


M.  Flournoy  includes  all  the  phenomena  of  "Colored  Hearing' 
and  of  "Mental  Forms**  under  the  convenient  and  adequate  name 
Sifnm«ikeain~-in  plaoe  of  which,  to  be  sure,  he  himself  usually 
empluyii  the  less  defensible  term  Sunoptie.  One  of  the  proni- 
neut  features  of  the  book  is  in  fact  the  cleamassand  the  usefulneae 
of  terminology'  and  of  claesifloation.  an  especially  important  meait 
at  this  time,  when  the  reaction  s^ioHt  the  formalism  of  claseifios- 
tton  without  observation  has  resulted  in  the  oppottite  tendency  to 
make  of  psychoiogical  records  a  bare,  formless  diary  of  facts.  The 
phenomena  of  eynfesthesia  are  di\ided  into  three  main  groups: 
*'pik>ticm«/'  among  which  are  included,  as  by  Bleuler  and  Lehmatm^ 
all  the  varieties  of  pseudo-chromestheBla  ;  "  Sckemea,^'  comprising 
not  only  **  forms  "  fdinqrammeej  associated  with  series  of  words  or 
numbers,  but  "symbofs,"  or  particular  figures  associat-ed  with 
single  letters,  numerals,  colors  and  the  like;  and  '^perBoniflcationa/^ 
in  which  the  atwociated  factor  is  no  mere  color  or  form,  but  has 
become  richer  and  more  concrete.  From  the  standpoint  of  inten- 
sity^  the  phenomena  are  " objectified /'  "simply  imagined," 
"  localized "  or  "thought;**  M.  Flournoy  has  never  observed  a 
caae  in  which  color  or  form  is  actually  objectified,  but  admits  the 

gossibllity.  chiefly  on  the  testimony  of  Herr  Ed.  Gruber.  The  book 
I  the  result  of  the  detailed  observation  by  M.  Flournoy  of  particular 
oasee  and  of  a  statistical  investigation  undertaken  by  M.  Clftpar^de, 
in  which  094  answers  were  received  to  2600  circulars  of  inquiry. 
Not  the  least  diverting  part  of  the  book,  especially  to  any  one  who 
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lias  ever  undertaken  statiatical  study,  is  the  humorouB  comment 
upon  the  indifference  of  the  public — even  of  a  university  public— to 
psycholopcal  inquiry.  One-half  of  the  694  answers  recorded 
positive  facts  of  nynaJatheaia  ;  but  M.  Flournoy  properly  concludes 
that  most  of  the  1900  who  failed  to  answer  would  have  replied  in 
the  negative.  Of  the  371  positive  cases,  more  than  one-half  include 
photisms  (a  conclusion  entirely  at  variance  with  the  results  of  my 
own  observation  of  more  than  200  cases).  Forms  are  described  in 
detail  under  the  heads  ^^fonyve-inftti^re- localisation  des  difigrnmrneBj" 
and  the  text  is  illustratea  by  more  than  100  reproductions  of  forms. 
The  careful  tabulation  of  the  coloru  assignea  in  943  different  cases 
to  single  letters  is  compared  with  the  similar  formulations  of  Fech- 
ner  and  of  Bleuler  and  Lehnianu.  The  result  Is  the  demouBtratiun 
of  the  apparently  complete  individualitv  and  lawlessness  of  such 
identifications  of  colors  with  letters.  I^lournoy  detects  a  **  Loi  de 
clarte."  in  accordance  with  which  t  and  e  are  usuallv  light  (or 
bright);  a  and  o  usually  of  medium  intensity;  and  u  and  ou  dark;  * 
but  even  this  Is  contradicted  by  the  results  of  President  Jordan's 
observation  and  of  the  Wellesley  statistics,  which  record  o  as 
commonly  white  or  light. 

Less  than  one- ninth  (46)  of  M.  Floumoy's  subjects  connect  colors 
with  conHoaanls,  while  two-thirds  (247)'have  colors  with  vowels. 
This  result  contradicts  my  own,  but  is  founded  on  the  study  of  a 
far  larger  number  of  cases,  and  accords  with  Galton^s  results.  It  is 
noticeable,  however,  that  the  form  of  inquiry  which  included  con- 
BonantA,  diphthongs,  words,  music,  etc.,  in  one  question,  facilitated 
a  carelessness  of  response  at  just  this  point. 

M.  Claparede's  questions  were  indeea  too  simple  and  too  condensed 
to  permit  statistical  justification  for  many  of  M.  Flournoy's  con- 
clusions. These  are  all,  however,  baaed  on  observation  and  are 
uniformly  well-considered  and  undogmatlc.  The  narrowly 
**  physiological "  theory  of  synaesthesia  is  opposed  and,  with  a 
passing  mention  of  the  influence  of  the  habitual,  and  of  vivid,  intel- 
lectual association,  the  chief  explanation  is  found  in  an  emotional 
association,  while  emotions  are  defined  in  terms  of  Dr.  Jamea' 
theory  as  ^^aensationii  d*:*  retcur^  dues  aux  modiJUiations  r^fiexea 
produites  dans  iouie  l*itendue  de  i*organisvie  par  [une]  perception  " 

Mahy  Whiton  Calkjns. 


'Tbe  rcfereoce  of  coudm  U  co  th»  li9tt«ra  at  pronouaoe<l  la  Freseb. 
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Space,  99;  and  semi-circular  canals,  101,  102;  and  eye  movements,  99; 
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Speech:    Harmony  in  the  vowels,   110.    Linguistic  psychology,   116. 

Lip  movements  In,  109. 
Time  and  space,  90-103.    Logic  of,  102, 103. 
Weber's  law,  100,102,  245,  549;  a  new  instrument  for,  370. 
Will :    Action  and  volition,  272-277.    See  also  Muscles. 
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